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We  acknowledge  the  fact  that 
your  IBM®  systems  represent 
a  considerable  investment  to 
you.  Not  merely  in  terms  of 
capital,  but  also  with  respect 
to  the  time  and  resources 
you’ve  spent  developing  and 
fine  tuning  the  applications 
that  run  on  them. 

It’s  the  kind  of  invest¬ 
ment  that  you  need  to  make 
pay  off.  But  there’s  a  hitch. 
IBM’s  various  platforms  have 
trouble  working  with  each 
other,  let  alone 
your  computers 
and  applications 
from  Digital, 
Apple®,  Sun®,  and 
Hewlett-Packard® , 
among  others. 

You’re  thus 
restricted  in  your 
ability  to  use  your 
hard-won  proc¬ 
essing  power  to 
the  fullest,  and  in  your  capac¬ 
ity  to  choose  the  best  solu¬ 
tions  for  your  present  and 
future  needs. 

Fortunately,  there’s  an 
answer.  It’s  called  Network 
Application  Support  (NAS), 
the  industry’s  most  compre¬ 
hensive  implementation  of 
standards,  and  an  approach 
to  open  computing  that 
allows  true  application  inter¬ 
operability  across  just  about 


all  your  systems,  including 
th  ose  from  IBM. 

Our  SQL  Services  are 
a  good  example.  As  part 
of  NAS,  they  give  users  ol 
IBM  PCs,  Macintoshes®  and 
UNIX®  workstations  the 
power  to  access  information 
from  a  dB2™  or  IMS™  data¬ 
base  on  an  IBM  mainframe 
an  d  th  en  combine  it  with 
information  from  other  data¬ 
bases,  such  as  ORACLE™  or 
Digital’s  Rdb1  M  database. 

Our  commitment  to 
openness  is  further  portrayed 
by  our  worldwide  service  and 
support  organization.  An  organ- 
ization  comprising  40,000 
technical  experts  and  possess¬ 
ing  the  ability  to  fully  service 
over  8,000  hardware  and  soft¬ 
ware  products  from  more  than 
800  different  vendors. 

Yet  despite  the  awesome 
size  and  capabilities  of  our  serv¬ 
ice  and  support  organization, 
tapping  into  its  potential  for 
your  benefit  is  a  simple  task. 
One  phone  call  to  one  person 
is  all  that’s  required. 

Through  its  products  and 
services,  NAS  can  open  just 
about  anything.  Including  the 
world’s  most  important  com¬ 
puter  system.  Yours. 

Talk  to  a  Digital  represen¬ 
tative  to  find 
out  more. 
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CA90s 


The  freedom  to  choose  the  best  applications  without  wor¬ 
rying  about  hardware  constraints. 

The  freedom  to  right-size  your  entire  com¬ 
puting  environment  with  the  best  mix  of  hard¬ 
ware  platforms. 

And  the  freedom  to  integrate  and  automate  all  your 
applications  across  the  many  proprietary  closed  environ¬ 
ments  you  face  today  It’s  all  there  inside  the  most  compre 
hensive  architecture  ever  developed:  CA90s. 

The  only  architecture  that  supports  every  major  hard 
ware  platform  including  IBM,  Digital,  Hewlett-Packard, 
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Apple,  Fujitsu,  Bull,  Data  General,  Tandem  and  Hitachi. 

All  the  major  operating  systems:  MVS,  VSE,  VM,  VMS, 
UNIX,  APPLE,  WINDOWS,  DOS  and  OS/2. 

And  the  world’s  broadest  range  of  integrated  software 
solutions,  covering  systems  management,  information 
management  and  business  applications. 

If  you’re  tired  of  being  fenced  in,  call  1-800 -CALL  CAI 
for  complete  information  on  _  ___ 

ca9os  (COMPUTER 

The  architecture  that  can  Associates 

set  you  free.  Software  superior  by  design. 

11788-7000.  All  product  names  referenced  herein  are  trademarks  of  their  respective  companies. 
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SUPERNETWORKING 


The  Big  Band  Era 

An  impending  explosion  of  high-bandwidth  appli¬ 
cations  will  open  a  new  world  of  communica¬ 
tions  possibilities  for  CIOs  willing  to  invest  in 
the  future. 

By  David  Freedman 
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The  Band  Plays  On 

And  CIOs  who  don’t  follow  the  score  may  find 
their  networks  are  out  of  tune. 

By  Allan  E.  Alter 


Strike  up  the  band  50 
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Health  Care’s  Band  Leader 

Minnesota’s  largest  health-care  provider  is  par¬ 
ticipating  in  a  trial  of  high-speed,  high-band- 
width  networking  that  will  make  the  expertise 
of  a  limited  number  of  specialists  accessible  to 
all  its  physicians. 

By  Allan  E.  Alter 
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Changing  the  Rules 

As  companies  focus  on  quality,  customer  satis¬ 
faction  and  the  ability  to  grow  and  change,  they 
must  come  up  with  new  metrics  for  gauging 
their  success.  IT  can  help. 

By  Scott  Wallace 
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AI&T  Electronic  Mail  Services. 


With  AT&T  Electronic  Mail  Services,  you 
no  longer  have  to  rely  upon  the  post  office, 
faxes,  messengers  or  interoffice  maii  to 
send  a  message.  Instead,  with  the  computer 
right  on  your  desk,  you  can  use  Electronic 
Mail  to  connect  with  everyone  you  need  to 
communicate  with  during  your  day  And 
you  can  do  it  faster,  easier  and  more 
efficiently  than  you  ever  thought  possible. 

Since  Electronic  Mail  moves  information 
electronically  its  paperless.  It’s  also  easy  to 
use— you  just  type  a  message,  address  it  and 
push  the  send  button.  And  that  same  button 
lets  you  send  information  to  hundreds  of 
recipients.  And  with  our  fax,  telex  and 
postal  delivery  options,  they  don’t  even 
need  to  have  a  computer.  Nor  are  you 
limited  to  written  messages;  it’s  just  as  easy 
to  send  spreadsheets  and  computer  files. 


How  to  teach  the  computer  on  your  desk  to  delivei 


And  with  our  access  and  delivery  options, 
Electronic  Mail  is  compatible  with  the 
communication  systems  you  already  own. 

AT&T  Electronic  Mail  Services  is  just  one 
of  the  many  electronic  messaging  solutions 
offered  by  AT&T  EasyLink  Services. 
Together  they  can  answer  all  your  global 
communication  needs  and  help  you  see, 
hear  and  say  things  you  never  could  before. 

For  more  information  on  how  AT&T 
EasyLink  Services— the  worldwide  leader  in 
electronic  mail  services  —  can  deliver  a  mail 
service  that  is  right  for  you,  call  your  account 
representative  or  AT&T  EasyLink  Services  at 
1800  242-6005,  Dept.  6313.  ‘ 
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AN  INVITATION  TO  PROFESSIONALS 
WHO’VE  DISCOVERED  BUSINESS  SOFTWARE 
CANT  REPLACE  BUSINESS  SENSE. 


If  you’re  one  of  the  many  individuals  who’ve 
realized  that  your  investment  in  technology 
alone  hasn’t  provided  the  solution  to  your  busi¬ 
ness  problems,  this  briefing  is  for  you. 

CIO  Magazine,  Andersen  Consulting  and 
Walker  Interactive  Systems  are  hosting  morning 
symposiums  to  discuss  planning  for  enterprise¬ 
wide  business  and  accounting  systems  into  the 
future.  In  a  few  short  hours  you  will  understand 
the  factors  influencing  this  business  model  of 
the  future,  and  be  better  able  to  equate  the  re¬ 
quirements  of  your  organization  to  the  type  of 
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business  applications  needed  to  best  respond. 

While  other  seminars  simply  talk  about  tech¬ 
nology,  we  will  show  you  how  to  apply  it.  You  will 
learn  how  business  applications  can  yield  greater 
profitability  for  your  organization  today,  while 
providing  an  ever-increasing  return 
on  your  software  investment  for 
years  to  come. 

Space  is  limited.  CPE 
Credit  is  available.To  Understanding 
make  a  reservation 
call  800-551-7638. 


the  Business  and 
Accounting  Model 
of  Tomorrow 


Andersen 

Consulting 

ARTHUR  ANDERSEN  4  CXI.  SuC 


Walker  Interactive  Systems 


SOLUTIONS  SEMINAR 


Minneapolis,  June  2;  St.  Louis,  June  3;  Los  Angeles,  June  4;  San  Francisco,  June  5;  Miami,  June  9;  Raleigh,  June  10;  New  Orleans,  June  11;  Dallas,  June  12; 
Toronto,  June  16; Cleveland,  June  17;  Indianapolis,  June  18; Chicago, June  19;  Washington,  June 23; Philadelphia,  June 24; Newr York,  June 25;  Boston,  June 26. 
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The  Dean’s  List 

Globalization,  organizational  change,  a  culturally 
diverse  workforce — these  are  some  of  the 
things  that  Wharton  Dean  Tom  Gerrity  wants 
his  MBA  candidates  exposed  to.  And,  oh  yes, 
IT  is  important  too. 

By  Allan  E.  Alter 


COLUMNS 


INSIGHTS:  DO  THE  RIGHT  THING 

There’s  no  such  thing  as  a  programmer’s  Hippocratic 
Oath,  but  legislatures  and  professional  organizations  are 
making  ethics  part  of  the  job  for  computer  professionals. 
By  Don  Gotterbam 


FRONTLINE 

Our  premier  column  by  industry  observer  Portia 
Isaacson  looks  forward  to  the  day  when  computers  will 
be  as  ubiquitous,  friendly  and  self-explanatory  as 
telephones  and  toasters.  They'll  be  the  productivity  tools 
of  every  frontline  employee,  adding  value  to 
organizations  and  their  customers. 


STATE  OF  THE  ART:  THE  OBJECTIVE  APPROACH 

Object-oriented  techniques  are  proving  quite  effective 
for  developing  standard  corporate  applications.  But  the 
real  demand  for  00  technology  will  explode  when 
companies  start  to  tackle  the  next,  radically  different 
generation  of  applications. 

By  David  Freedman 
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Dear  CIO  Reader: 


Of  all  the  alliances  we’ve  formed  over  the  past  years,  the  one  that  elicits  the  most 
questions  is  our  recently  announced  alliance  with  IBM. 

This  cooperative  venture,  which  stems  from  a  vision  shared  by  Apple®  and  IBM  about  the 
evolution  of  enterprise  computing,  is  unprecedented  in  its  scope  and  magnitude.  It  consists  of  five 
technological  initiatives  that  will  have  far-reaching  effects  on  many  aspects  of  enterprise  computing 
—today  and  tomorrow. 

To  familiarize  you  with  these  individual  initiatives— and  to  shed  valuable  light  on  the 
alliance  as  a  whole— Apple  is  offering  a  special  video,  appropriately  titled  “The  Apple/IBM 
Alliance.”  In  this  video,  you’ll  be  introduced  to  the  technologies  that  Apple  and  IBM  are 
collaborating  on  and  the  products  that  will  emerge  out  of  this  cooperative  effort.  And  you’ll 
understand  in  greater  depth  the  potential  this  alliance  has  to  revolutionize  the  computer  industry, 
as  well  as  to  deliver  capabilities  that  can  make  your  tasks  easier  now  and  in  the  future. 

Most  importantly,  you’ll  meet  key  executives  of  Apple,  IBM  and  Motorola  who  share  their 
perspectives  on  what  this  cooperative  venture  will  mean  for  you  in  terms  of  your  enterprise 
systems  today. 

In  short,  our  intent  in  creating  the  video  was  to  provide  you  with  a  conceptual  framework 
with  which  to  view  the  important  milestones  that  lie  ahead. 

We’re  making  this  video  available  to  the  Information  Systems  community  free  of  charge. 

To  order  your  copy,  call  1-800-635-9550,  ext.  800. 

We  look  forward  to  sharing  our  insights  on  this  historical  venture.  We  know  that  once  you 
see  the  video  you’ll  be  as  excited  about  the  prospects  as  we  are. 


John  Sculley 

Chairman 

and  Chief  Executive  Officer 
Apple  Computer,  Inc. 
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LETTER  FROM  THE  EDITOR 


For  the  most  part,  CIO  magazine  reflects 
the  critical  issues  information  executives 
face  today  in  implementing  the  technologies 
that  will  solidify  their  companies’  com¬ 
petitive  positions.  But  every  so  often  it 
is  useful  to  take  a  look  at  what  the  fu¬ 
ture  holds.  Somehow,  communications  tech¬ 
nology  lends  itself  to  stargazing. 

In  this  month’s  Strategic  Outlook,  Spe¬ 
cial  Projects  Editor  Allan  E.  Alter  and 
Contributing  Writer  David  Freedman  ex¬ 
plore  the  new  capabilities  that  massive- 
bandwidth  networking  will  bring  to  the 
enterprise.  Communications  guru  Peter 
G.W.  Keen  describes  the  work  environment  that  massive  band¬ 
width  will  enable  as  something  most  executives  haven’t  even 
thought  about  yet. 

Networks  with  large-bandwidth  capability  will  make  videocon¬ 
ferencing  and  multimedia  applications  highly  accessible  —  a  real 
boon  now  that  companies  are  hard-pressed  to  do  more  with  few¬ 
er  financial  and  human  resources.  Not  only  will  organizations  be 
able  to  reduce  travel  expenses,  but  the  vision  of  a  true  collabo¬ 
rative  computing  environment,  in  which  geographically  dispersed 
employees  are  able  to  work  together  as  though  they  are  in  the 
same  room,  will  become  a  reality. 

While  this  may  sound  futuristic,  some  organizations  are  already 
experimenting  with  massive  bandwidth.  Health  One  Corp.  is  par¬ 
ticipating  in  a  high-bandwidth  pilot  run  by  regional  carrier  US 
WEST  and  a  variety  of  other  vendors.  In  addition  to  videoconfer¬ 
encing,  Health  One  will  be  testing  applications  that  permit  radi¬ 
ologists  to  receive  medical  images  at  their  home  terminals  and 
relay  diagnoses  over  the  network. 

As  high-bandwidth  capability  becomes  a  reality,  information  ex¬ 
ecutives  will  find  themselves  confronting  a  new  set  of  problems, 
largely  revolving  around  network-control  issues.  A  variety  of  ven¬ 
dors  will  be  providing  network  services,  and  networks  will  be  open 
to  customers,  suppliers  and  employees  working  outside  the  orga¬ 
nization. 

On  another  tack,  CIO  welcomes  columnist  Portia  Isaacson  to 
our  magazine  this  month.  Portia,  a  well-known  commentator  on 
the  computing  scene,  is  currently  the  president  of  Dream  IT  of 
Cambridge,  Mass.  Her  column,  “Frontline”  (see  Page  62),  dis¬ 
cusses  new  information  technologies  that  let  people  work  close 
to  the  customer.  Appearing  several  more  times  this  year,  Front¬ 
line  will  keep  our  readers  up-to-date  on  the  IT  trends  that  are  in¬ 
fluencing  the  marketplace.  Portia  is  looking  forward  to  a  lively  di¬ 
alogue  with  our  readers  and  welcomes  your  comments. 
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Better  Service,  Better  Support, 
In  Response  To  Rapidly  Changing 


WHEN  CLIENTS  SPEAK,  WE  LISTEN. 


CA90s 


And  lately  we’ve  been  hearing  a  lot. 

About  tight,  tight  budgets  and  the  critical 
need  for  investment  protection.  About  new  plans 
for  client-server  technology  and  distributed  pro¬ 
cessing.  About  emerging  platforms,  portability  and 
enterprise-wide  integration.  a)apSe 

And  even  about  your  many  frustrations  with  Arch^sFor 
some  of  the  things  most  software  companies  do. 

Or  don’t  do. _ 

FROM  TOP  TO  BOTTOM,  OUR  ENTIRE 
CLIENT  SERVICE  ORGANIZATION  HAS 
BEEN  RESTRUCTURED. 


And  you  know  something?  We  agree.  With  just  about  every¬ 
thing  you  said.  Good  and  bad.  The  best  part  is,  we’re  doing 
something  about  it. 


We’re  replacing  our  Account  Managers  with  a  dedicated 
CA  Service  Team  comprised  of  a  Client  Service  Representative 
and  a  Technical  Service  Representative  which  will  act  as  a  sin¬ 
gle  point  of  contact  for  each  client.  The  Team  will  have  no 
direct  sales  role,  so  they  can  focus  solely  on  giving  you  better 
client  service  and  technical  support. 

WE’VE  ELIMINATED  MANY 
RESTRICTIONS  AND  HIGHLY- COMPLICATED 
PRICING  ARRANGEMENTS. 


The  Client  Service  Representative  will  manage  the  relationship 
and  make  sure  that  all  of  your  needs  are  met.  The  Technical 
Service  Representative  will  act  as  a  "techie  on-site”  and  identi¬ 
fy  and  solve  any  and  all  technical  problems. 

For  specific  product  expertise  and  support,  we’ve 
assigned  hundreds  of  marketing  specialists,  product  consul¬ 
tants  and  systems  engineers  to  product  specialty  groups, 


Better  Prices,  Better  Quality 
Client  Needs,  We’re  Changing,  Too. 


including  Systems,  Information  Management,  Application 
Development,  Business  Applications,  Mid-Range  and  Micro 
software.  We’re  also  doubling  the  number  of  our  Client  Base 
Administrators,  quadrupling  the  staff  in  our  National 
Accounts  area,  and  upgrading  training  and  continuing  educa¬ 
tion  within  the  company  and  across  the  board. 

~~~  NEW  SPECIAL  NON-TIERED  PRICING, 
MAINTENANCE  FREEZES,  UPGRADE 
SAVINGS,  RIGHT-SIZING  CREDITS  AND 
ENTERPRISE  LICENSE  PLANS. _ 

We  took  virtually  all  of  your  suggestions  regarding  pricing 
and  maintenance  and  put  them  into  practice.  We’re  introduc¬ 
ing  a  range  of  simpler,  fairer,  more  affordable  programs  that 
give  you  the  freedom  to  choose  what’s  right  for  you.  One  plan 
can  reduce  your  maintenance  by  as  much  as  40%  per  year. 
With  CA90s,  Computing  Architecture  for  the  90s,  we 


can  keep  pace  with  your  needs  because  it  helps  us  develop 
software  in  a  fraction  of  the  time  it  used  to  take.  That’s  why 
we’re  leading  the  way  into  all  of  the  emerging  new  platforms, 
including  UNIX,  AS/400,  VSE/ESA,  Windows  and  OS/2,  with 
the  broadest  range  of  proven,  portable  software  solutions  in 
the  world.  From  mainframe  to  mid-range  to  micro  computers 
-  did  you  know  that  we  have  more  Windows  products  than 
Microsoft?  -  we  have  all  the  software  you  need.  And  we 
develop,  license,  service  and  support  it  just  the  way  you  want. 

FOR  MORE  INFORMATION, 

DIAL  1-800-CALL  CAL 


Call  today  and  we’ll  fill  you  in 
on  all  the  changes.  And  keep 


(JOMPUTER 


telling  us  what  you  want.  CCAA^ff  a  TEC 

As  you  can  see,  we’re  f  | I  CO 
open  to  suggestions.  Software  superior  by  design. 


©  Computer  Associates  International,  Inc.,  One  Computer  Associates  Plaza,  Islandia,  NY  11788-7000. 
All  product  names  referenced  herein  are  trademarks  of  their  respective  companies. 


LETTER  FROM  THE  PUBLISHER 


As  reported  in  the  Strategic  Out¬ 
look  section  of  this  issue  of  C/O, 
high-bandwidth  data-transmission 
technologies  are  paving  the  way  for 
explosive  growth  in  videoconfer¬ 
encing,  multimedia,  collaborative 
computing  and  other  applications. 
A  whole  new  world  of  communi¬ 
cations  possibilities  and  bottom-line 
business  benefits  is  opening  up  for 
those  CIOs  willing  to  take  the  time 
to  learn  about  emerging  high-band- 
width  technology  options  and  the 
applications  which  exploit  them. 

Communications-technology  marketers  who  want  to  ensure  the 
full  optimization  of  these  “supernetworking”  technologies  have  a 
challenging  and  important  missionary  job  ahead  of  them.  While 
technologies  such  as  ATM  (Asynchronous  Transfer  Mode)  and 
BISDN  (Broadband  Integrated  Services  Digital  Network)  hold  con¬ 
siderable  potential  for  CIOs,  marketers  must  demystify  the  acronyms 
and  make  plain  the  business  benefits.  In  addition,  CIOs  will  need 
help  cost-justifying  the  investment  required  to  take  advantage  of 
these  new  developments. 

Applications  marketers  have  an  equally  important  role  in  the 
education  process.  While  new  high-bandwidth  technologies  provide 
the  medium  for  faster  transmission  of  more  types  of  data,  the  ul¬ 
timate  productivity  and  business  benefits  will  be  gained  through 
the  applications  themselves,  whether  they  are  voice-,  image-  or 
data-based,  or  a  combination  of  these. 

CIO  offers  a  unique  forum  for  educating  information  technolo¬ 
gy  executives  about  the  business  benefits  of  supernetworking.  And 
IT  marketers  who  can  help  with  this  task  are  sure  to  capitalize 
on  the  imminent  groundswell  of  interest  in  these  new  technolo¬ 
gies,  while  providing  a  valuable  service  to  CIOs  who  need  to  get 
up  to  speed  quickly. 

U. 


P.S.  Registration  is  well  under  way  for  the  next  CIO  Perspectives 
Conference,  “The  Process  of  IT:  Organizing  for  Success.”  Please 
plan  to  join  Lester  Thurow,  Robert  Fulghum  and  your  peers  Oct. 
11-14,  at  the  Boca  Raton  Resort  &  Club  in  Boca  Raton,  Fla.  Ad¬ 
ditional  conference  information  is  available  by  calling  800  366-0246. 


Strategic  Outlook: 
Measuring  IT’s  ROI 

T raditional  financial  measures  are 
poor  yardsticks  for  the  intangible 
costs  and  benefits  of  IT,  but 
technology  boosters  can  offer  little 
hard  evidence  to  support  the 
strategic  value  of  their  pet  projects. 
What  CIOs  need  are  concrete 
measures  they  can  use  to  estimate 
the  value  of  technology,  stemming 
from  the  strategic  goals  of  the 
organization  and  the  palpable 
business  needs  of  customers.  CIO 
explores  several  emerging 
methodologies  that  address  this 
new  vision  of  value. 


A  Mature  User 

Its  membership  may  be  getting  on 
in  years,  but  the  American 
Association  of  Retired  Persons  isn’t 
lacking  in  young,  exciting 
technologies.  GUIs,  OOPs,  multi- 
media,  optical  disks,  CD-ROM, 
fiber  optics  and  satellite  com¬ 
munications  are  a  few  of  the 
technologies  in  AARP’s  future,  all 
geared  to  support  the  largest 
membership  organization  in  the 
country. 
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Education  of  a 
Line  Manager 

Walt  Coleman,  vice  president  of 
consumer  services  operations  at 
Whirlpool,  says  he  had  just  enough 
knowledge  of  IT  to  get  him  into 
trouble  when  he  set  out  to  develop 
and  implement  a  one-call 
customer-service  hot  line.  The 
project  turned  out  to  be  a  baptism 
by  fire. 
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It’s  Been  Open  For  Years.  It  Operates  24  Hours  A  Day. 

It's  A  Lot  Like  Our  Computers. 


ere  are  few  things  in  this  life  more  dependable 
than  a  computer  from  Sequoia  Systems. 

In  fact,  only  Sequoia  always  gives  you  the  flexibility 
of  open  systems  and  the  reliability  of  fault  tolerance  in 
the  same  package.  Its  a  package  ideally  suited  to  high- 
performance  on-line  transaction  processmg. 

Sequoias  open  system  allows  you  to  take  advantage 
of  the  latest  technologies,  and  makes  it  easier  for  you  to 
operate  successfully  in  a  multi-vendor  environment. 

Our  unique  method  of  achieving  fault  tolerance 
ensures  constant  availability  to  your  on-line  business 
applications,  plus  integrity  of  your  data.  And  it  also 
provides  on-line  service,  with  constant  monitoring  that 
can  actually  anticipate  and  prevent  system  downtime. 

A  symmetrical  multi-processor 


architecture  gives  you  the  high  performance  necessaiy 
to  handle  complex  OLTP  applications,  and  to  support  a 
large  number  of  simultaneous  users. 

Then  as  your  number  of  users  grows,  your  Sequoia 
system  grows  right  with  them  -  all  the  way  to  several 
thousand  stations.  This  growth  is  modular,  so  you  only 
purchase  what  you  need,  when  you  need  it.  And  this 
expansion  always  happens  while  you ’re  on-line. 

Now,  if  you  think  all  this  sounds  expensive,  bear  in 
mind  that  Sequoia  shares  another  characteristic  with  the 
classic  diner:  our  products  are  always  an  excellent  value. 

For  a  copy  of  our  latest  audited  performance  bench¬ 
mark  report,  call  1-800-562-0011  (in  MA  800-245- 4033). 
Contact  us  today.  Because  when  you  hear  what  we  have 

to  say,  we  think  you ’ll  eat  it  up. 


Open  Systems.  Continuous  Availability. 


©  1991  Sequoia  Systems,  Inc.,  400  Nickerson  Road,  Marlborough,  MA  01752.  Sequoia  is  a  registered  trademark  ol  Sequoia  Systems  Inc. 
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In  Canada,  call  1  800  465-1234  "Upgrade  from  Windows.  $49;  upgrade  from  DOS,  $99;  $139  base  operating  system  These  prices  valid  only  when  ordered  directly  through  iBM  Proof  oi 
purchase  required  Dealer  prices  may  vary  Offer  valid  in  U  S  A  only,  expires  7/31/92  HelpWaie  limited  to  USA  only  IBM  and  OS/2  are  registered  trademarks  and  OS/2  Crash  Protection  and 
HeipWareare  trademarks  of  International  Business  Machines  Corporation  All  other  products  are  trademarks  or  registered  trademarks  of  their  respective  companies  1992  IBM  Corp 


You’ve  created  documents,  crunched  numbers,  even 
conquered  alien  invaders.  Still,  your  software  hasn’t  really 
been  able  to  make  the  most  of  your  hardware.  But  now 
it  can. 

Introducing  OS/2®  2.0.  It’s  a  new  way  to  take  your 
computer  programs  beyond  the  limitations  of  the  past — it 
lets  you  do  more  with  them  than  you  ever  could  with 
DOS  or  DOS  with  Windows? 

It’s  also  a  way  to  run  more  than  one  program  at  a  time. 
Print  a  document  and  calculate  a  spreadsheet  while  you 
open  files,  for  example.  You  can  even  “cut  and  paste” 
between  any  programs — drop  text  from  WordPerfect®  5.1 
into  a  Lotus®  1-2-3®  for  Windows  spreadsheet — the  pos¬ 
sibilities  are  endless. 

About  the  only  thing  better  than  how  much  more  OS/2 
lets  you  do,  is  how  easily  it  lets  you  do  it  all.  Friendly  icons 
fill  the  screen — even  installation  is  graphically  guided.  And 
OS/2  comes  with  HelpWare™  a  range  of  services  and 
support,  including  a  toll-free  number.  But  maybe  the  best 
part  is  that  instead  of  buying  DOS,  Windows  and  Adobe 
Type  Manager®  you  get  them  all  with  OS/2. 

With  OS/2,  your  software  can  catch  up  with  your 
hardware.  And  you  can  do  the  only  thing  you  haven’t  been 
able  to  do  with  your  computer.  Make  the 
most  of  it.  For  an  IBM  authorized  dealer 
near  you,  or  to  order  OS/2  2.0 — at  special 
introductory  prices  of  $49  for  Windows 
users  and  $99  from  any  DOS — call 
1 800  3-IBM-OS2.* 

Introducing  OS/2  2.0. 


-  Runs  programs  made  for  DOS ,  Windows  and  OS/2. 

-  Runs  more  than  one  program  at  a  time  so  you  don’t  waste  time. 

-  Easy  to  install,  learn  and  use.  Has  online  help  and  tutorial. 

-  Makes  the  most  of 386  SX  hardware  and  above. 

-  OS/2  2.0  upgrade:  $49  from  Windows,  $99 from  any  DOS.** 


Starting  today, 
everything  your 


niter  has  ever  done, 


com 


1  do  better. 
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TRENDLINES 


Unplug  That  Soldering  Iron 

Some  boys  had  their  dogs.  Others  had  their  Heathkits.  We  suspect  a  lot 
of  CIO  readers  first  whetted  their  IT  appetites  on  the  do-it-yourself  elec¬ 
tronics  of  the  Heath  Co.,  of  St.  Joseph,  Mich.,  whose  obituary  ran  recently 
in  The  New  York  Times. 

According  to  the  Times,  Heath  was  founded  in  Chicago  in  1926  by  for¬ 
mer  stunt  pilot  Ed  Heath.  Its  first  product  was  an  airplane  kit  (Heath  per¬ 
ished  in  a  crash  while  test-flying  one  of  them).  After  his  death,  new  in¬ 
vestors  moved  the  company  to  Michigan.  The  first  electronics  kit — an 
oscilloscope — was  introduced  in  1947  for  $39.95. 

Many  Baby  Boomers  learned  to  solder  while  assembling  Heathkits.  CIO 
Senior  Writer  Tom  Kiely  recalled  having  burned  himself  “more  than  once,” 
and  having  strained  to  interpret  schematics  that  left  him  in  doubt  as  to 
whether  the  “right  diode  was  going  into  the  right  slot.” 

Part  of  the  thrill  of  building  a  Heathkit  lay  in  the  moment  of  truth — ei¬ 
ther  the  thing  would 
work  or  it  wouldn’t. 

The  Times  quoted 
Heath  President 
William  Johnson  about 
a  joJ;  the  radio  he  built  as 
[0|;  part  of  his  “executive 
initiation”  upon  joining 
the  firm:  “When  it  ac¬ 
tually  played,  I  ran  next 
door  and  woke  up  my 
neighbor  and  said, 
‘Look  what  I  did.’  “ 

In  the  article,  Johnson  attributed  Heath’s  closing  to  society’s  growing  in¬ 
tolerance  of  delayed  gratification.  He  also  noted  that  in  order  to  survive, 
Heath  had  to  offer  its  kits  at  prices  that  were  as  much  as  30  percent  lower 
than  those  of  assembled  products — a  price  point  that  became  steadily 
more  difficult  to  achieve.  ■■ 


TELECOMMUNICATIONS 


■1 


The  Heckled  Band 


0 


ost  telecommunications 
and  IS  experts  are  en¬ 
thusiastic  about  the 
prospect  of  swapping  image 
and  other  bandwidth-intensive 
data  via  high-speed  networks. 
But  a  few  remain  cautious,  if 
not  outright  skeptical. 

“If  I  were  a  CIO  and 
someone  in  my  department 
started  playing  around  with 
multimedia,  I’d  fire  them,” 
said  Lee  Goeller,  president  of 
consulting  firm  Communica¬ 
tions  Resources  in  Haddon- 
field,  N.J.  “Do  you  really 
need  video  games  to  increase 
productivity?” 

Goeller  believes  that  high- 
bandwidth  communications 
and  its  attendant  applications 
will  eat  up  lots  of  money  and 
provide  little  in  return.  “It’s 
a  fad,  like  CB  radio,”  he  said. 
“We’ve  seen  this  sort  of 
thing  happen  over  and  over 
again.  Organizations  always 
have  ways  of  creative  book¬ 
keeping  to  show  that  a  tech¬ 
nology  is  making  or  saving 
them  money,  but  the  truth  is 
we  already  have  an  enor¬ 
mous  amount  of  bandwidth 
sitting  out  there  that  no  one 
has  figured  out  what  to  do 
with.” 

Harvard  Business  School 
Professor  Shoshana  Zuboff  al¬ 
so  contends  that  businesses 


are  making  a  mistake  by  fo¬ 
cusing  on  high-speed  net¬ 
works,  if  only  because  that 
preoccupation  could  distract 
them  from  more  important 
questions. 

“There  is  a  tendency  to  be 
so  enamored  of  the  technolo¬ 
gy  that  you  start  to  think 
that’s  all  there  is,”  she  said. 
“That’s  just  a  form  of  es¬ 
capism,  a  way  of  doggedly 
defending  ourselves  from  the 
human  and  organizational  im¬ 
plications.  The  really  hard 
question  is,  is  there  some 
way  to  use  networks  to  in¬ 
crease  opportunities  to  add 
value  to  the  business?” 

Zuboff  believes  managers 
have  consistently  failed  to 
correctly  answer  that  ques¬ 
tion,  and  she  thinks  that,  ab¬ 
sent  a  reordering  of  priori¬ 
ties,  high-bandwidth  networks 
may  just  perpetuate  the 
problem. 

“Unless  we  simultaneously 
invest  resources  in  the  peo¬ 
ple  so  they  can  learn  from 
the  technology  and  change 
the  power  structure  [and  ulti¬ 
mately]  act  on  what  they  dis¬ 
cover,  we’ll  find  with  net¬ 
works  the  same  thing  we 
found  with  automation  in  the 
second  half  of  the  1980s:  It 
won’t  yield  the  value  we 
hoped  for.”  ■■ 


License  to  Thrive 


The  corporatewide  software  li¬ 
cense,  a  rare  beast  today,  will 
propagate  to  the  level  of  20  to  25 
percent  of  the  Fortune  1,000’s  net¬ 
work  software  by  1996,  according 
to  a  recent  study  by  Forrester  Re¬ 
search  Inc.  in  Cambridge,  Mass. 
Vendors  so  far  have  shunned  such 
licensing  for  fear  of  losing  income, 


but  widespread  customer  dissatis¬ 
faction  with  current  licensing 
schemes  will  motivate  vendors  to 
make  amends  by  offering  corporate 
licenses. 

The  old  software  license  models 
have  been  rendered  obsolete  by  to¬ 
day’s  networked  environments.  It  is 
inappropriate  to  buy  a  license  for 


every  computer  on  a  network,  ac¬ 
cording  to  Stuart  Woodring,  the 
study’s  author.  And  without  good 
tools  to  track  licenses  and  software 
use,  “it’s  unrealistic  for  vendors  to 
think  users  can  comply  with  the  let¬ 
ter  of  the  license,”  he  said. 

Woodring  is  betting  that  one  ag¬ 
gressive  vendor,  perhaps  Borland 


International  Inc.,  will  lead  the  way 
and  begin  offering  corporate  licens¬ 
es  as  a  way  to  sway  big  purchase 
decisions.  Other  vendors  will  be 
forced  to  follow  suit.  Ultimately, 
once  corporate  licenses  take  hold, 
pricing  levels  will  dip  and  vendor- 
customer  bonds  will  grow  more  sol¬ 
id  and  long-term.  ■■ 
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ILLUSTRATION  BY  FRAN  O'NEILL 


“Memorial  Day  weekend,  1991.  I  was  home, 

relaxing,  having  a  good  time.  Little  did  I  know  that 

back  at  the  office  trouble  was  brewing."  Last  year,  lightning  struck  the  air  conditioning  at 
Guinness  America,  Inc.  headquarters.  And  even  though  nobody  was  around,  when  the  building 

got  too  hot  and  the  phone  system  shut  down,  an  AT&T  Mega  Watch™  tech-  /  >  nician  spotted  the 

problem  immediately  AT&T  Mega  Watch  is  an  exclusive  AT&T  MEGACOM®  pigjpl  :'S  WA^S  service. 

spotting  trouble  W  JjBfllir  di  ,  ■  before  you  can,  and  coordinate  repairs.  The  service  gives  you  one  contact 
for  any  network  I and  equipment  problems  that  may  impact  your  AT&T  MEGACOM  WATS  service. 

Thanks  to  AT&T  Mega  Watch,  a  repair  technician  was  at  Guinness  headquarters  early 

Tuesday  morning,  and  they  were  back  in  business  by  10:30  A.M. 

AT&T  Mega  Watch  is  one  of  many  striking  ways  that  AT&T  MEGACOM  WATS  can  give  an  edge  to  businesses  that 


use  at  least  $3,000  per  month  in  outbound  long  distance. 

And  all  the  technology,  service  and  innovation  are  in 
addition  to  the  deep  discounts  of  AT&T’s  biggest  WATS 
savings  plan. 

What’s  more,  if  you  sign  up  by  June  13,  1992,  we’ll  waive 
the  installation  and  start-up  charges,  which  average  $2100* 

So  call  your  AT&T  Account  Executive,  1  800  247-1212, 
Dept.  RZ4,  or  return  the  coupon  today  The  more  your 
business  depends  on  outbound  long  distance,  the  more  your 
business  needs  AT&T  MEGACOM  WATS. 

installation  must  be  accepted  by  September  13,  1992.  Customer  must  maintain 
service  for  six  consecutive  months  with  minimum  average  usage  of  $1,900 per  new 
Account  Number  Other  restrictions  may  apply. 


r 


Yes,  your  AT&T  MEGACOM*  WATS  service  with  AT&T 
Mega  Watch'"  strikes  me  as  a  good  idea.  Please  send  me 


n 


more  information,  today 


Name 


Title 

( 


) 


Company 


Telephone  number 


Address 


City 


State 


Zip 


Current  long  Average  monthly  outbound 

distance  service  long  distance  usage 

To  receive free  AIM  MEGACOM  WATS  installation  and  start-up  costs  you 
must  sign  up  by  June  13,  1992 for  installation  by  September  13,  1992. 
Other  restrictions  may  apply  Call 


your  AT&T  Account  Executive  or 
1  800  247-1212,  Dept.  RZ4  or 
mail  this  coupon  to  AT&T,  P.O.  Box 
45038,  Jacksonville,  FL  32232  9974. 
Or,  if  you  prefer,  fax  it  to  1  800 
248-2492. 


AT&T 


j 


©  1992  AT&T 

AT&T  MEGACOM  WATS  OUTBOUND  LONG  DISTANCE  SERVICE 


Would  you  drive  a  car  with  brakes  that  probably  wouldn’t  fail?  Be  no  less  careful  with 

YOUR  ONLINE  BUSINESS  SYSTEM.  EVEN  1%  DOWNTIME  WITH  YOUR  CRITICAL  APPLICATIONS  CAN  MEAN  MILLIONS 
IN  LOST  REVENUES.  BREAKDOWNS  IN  CUSTOMER  SERVICE,  AND  SEVERAL  NIGHTMARISH  DAYS  TRYING  TO 
RESTORE  CONTROL.  STRATUS  CONTINUOUSLY  AVAILABLE  SYSTEMS  ARE  DESIGNED  TO  BE  UP  AND  RUNNING  ALL 

the  time.  That’s  why  dozens  of  the  most  respected  corporations  in  America  rely  on  us.  For  more 

INFORMATION  ON  THE  SURPRISING  COSTS  OF  COMPUTER  DOWNTIME,  CALL  1-800-72  7-3770. 


We  never  let  you  down. 


TRENDLINES 


LAW  AND  TECHNOLOGY 


E-Mail  Preservation: 
Pros  and  Contras 


hould  E-mail  messages 
be  relegated  to  oblivion 
or  accorded  a  place  in 
the  archives  of  history?  This 
question  is  at  the  center  of 
yet  another  case  involving 
the  legal  ramifications  of 
computer  technology. 

According  to  a  recent  Wall 
Street  Journal  article,  the 
Bush  administration  is  bat¬ 
tling  historians,  librarians  and 
public-interest  groups  in 
court  over  the  fate  of  E-mail 


records  from  the  White 
House.  Specifically  at  issue 
are  messages  from  John 
Poindexter,  Oliver  North  and 
other  high-level  Reagan-era 
staffers  that  are  stored  on 
backup  tapes.  While  these 
messages  may  seem  innocu¬ 
ous  taken  out  of  context, 
when  examined  against  the 
backdrop  of  the  Iran-Contra 
affair  they  assume  historical 
significance — and  possibly 
damaging  implications. 


CIO  Chat 

ACIO  lonely-hearts  club  it’s  not.  But  for  technology  decision-makers  who 
want  to  kick  around  a  few  ideas  online,  International  Computer  Negoti¬ 
ations  (ICN)  Inc.’s  network  ICNet  may  be  just  the  thing.  ICNet  provides  an 
online,  interactive  forum  for  discussing  technology-procurement  strategies 
and  other  IS-related  problems  and  solutions.  Informal  polls,  classified  ad¬ 
vertising  and  online  contract  review  by  ICN  analysts  are  some  of  the  other 
uses  the  firm  envisions  for  its  network. 


The  administration  wants 
to  wipe  out  the  tapes,  includ¬ 
ing  98  that  contain  thousands 
of  messages  of  unknown  con¬ 
tent  that  circulated  among 
the  Iran-Contra  players. 

Court  opponents  claim  that 
such  an  action  would  violate 
the  Federal  Records  Act,  re¬ 
quiring  the  preservation  of 
government  documents  for 
posterity. 

Administration  lawyers 
contend  that  E-mail  notes  are 
electronic  “buck  slips”  that 
simply  take  the  place  of 
phone  calls,  which  have  nev¬ 
er  been  preserved.  Search¬ 
ing  through  the  tapes,  which 
contain  7.3  million  pages  of 
text,  for  matters  of  historical 
import  would  be  unreason¬ 


able,  they  argue.  Besides, 
White  House  E-mail  users 
are  already  obligated  to  print 
out  and  preserve  all  impor¬ 
tant  messages. 

E-mail  is  used  throughout 
the  highest  levels  of  govern¬ 
ment.  Presidential  historians 
are  worried  that  if  the  tapes 
are  destroyed,  the  archival 
record  of  decision-making  in 
the  Bush  administration  will 
be  thinner  than  any  in  the 
modem  presidency.  At  least 
one  historian  said  that  de¬ 
stroying  government  docu¬ 
ments  smacks  of  a  cover-up. 

It  is  now  in  the  hands  of 
the  court  to  decide  whether 
E-mail  messages  constitute 
history  or  mere  electronic  ef¬ 
fluvia. 


Wit’s  End 

Billy  Crystal  can  rest  easy.  His  job  as  host  of  the  Academy  Awards  is  not 
in  any  immediate  danger  from  humor-mongering  CIOs.  The  response  to 
our  joke  contest  (“Trendlines,”  CIO,  February  1992)  was  underwhelming — 
a  few  titters,  a  couple  of  groans — but  no  real  belly  laughs.  Most  of  the  en¬ 
tries  turned  on  the  CIO’s  obfuscatory  use  of  technology  (Q:  “How  many 
CIOs  does  it  take  to  screw  in  a  light  bulb?”  A:  “I’ll  have  to  get  back  to  you 
on  that.  My  distributed  open  systems  and  redundant  network  are  all  func¬ 
tioning  normally  but  I  can’t  access  my  EIS  frontware  because  my  PC’s  got 
an  Abort/Retry/Fail?”).  Then  there  were  the  blonde  jokes  with  “CIO” 
plugged  in  (Q:  “How  can  you  tell  if  the  CIO  has  been  using  the  computer?” 
A:  “There’s  white-out  on  the  screen.”)  We  even  had  a  couple  of  submis¬ 
sions  that  were  unfit  for  publication  in  a  family  magazine.  You  know  who 
you  are. 

Anyway,  the  winning  joke  comes  from  Richard  A.  Lewis,  director  of  infor¬ 
mation  systems  at  All-Phase  Electric  Supply  Co.  in  Benton  Harbor,  Mich. 
CIO  is  not  responsible  for  split  sides  incurred  while  reading: 

A  CIO  died  and  was  given  his  choice  of  spending  eternity  in  Heaven  or 
Hell.  He  asked  if  he  could  view  each  before  making  up  his  mind.  In  Heaven, 
everything  was  very  quiet;  people  lay  around,  dozing  on  clouds  and  enjoying 
a  perfect  summer  day.  Upon  viewing  Hell,  he  saw  a  wild  party:  beautiful 


According  to  the  Winter  Park,  Fla.,  company,  80  percent  of  the  Fortune 


women,  free-flowing  booze  and  everyone  having  a  wonderful  time.  So  he 


500  already  make  use  of  ICN’s  workshops  and  newsletters  to  get  an  edge 


chose  Hell.  But  upon  entering  the  Nether  Regions,  he  found  himself  in  a 


on  negotiating  technology  purchases  and  leasing  contracts.  The  network 


black  dungeon,  surrounded  by  flames  and  tortured  souls  crying  out  in  an- 


provides  them  with  a  venue  for  exchanging  information  on  pricing,  buying 
or  selling  computer  equipment. 

ICNet  is  available  for  30-day  free  trials.  After  that,  it  will  cost  $595  an¬ 
nually.  The  company  can  be  reached  at  407  740-0700.  ■■ 


guish.  “This  isn’t  the  same  place  I  saw  be¬ 
fore,”  he  complained  to  a  passing  demon. 
“What  happened  to  the  party?”  “Oh,”  replied 
the  demon,  “that  was  just  the  demo.” 
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ILLUSTRATION  BY  JAMES  KACZMAN 


Compan¬ 
ies  all  across 
the  country 
have  conquer¬ 
ed  their  fear 
of  outsourcing 
and  learned  the 
truth-outsourc¬ 
ing  saves  time  and  money 
“We  anticipated  network  growth, 
so  flexibility  was  important,”  said 
Demo  TSagarakis,  MIS  Director  for 
Alpha  Corporation.  “Cost  effective¬ 
ness  in  outsourcing  our  data  net¬ 
work  included  not  only  data 
transmission  costs  but  reduc¬ 
ing  our  staff  time  in 


monitor¬ 
ing  and  man¬ 
aging  the  net¬ 
work.”  Comp¬ 
anies  have  also 
discovered  that 
the  change  to 
outsourcing  isn’t 
as  much  trouble  as  they 
thought:  “Making  the  switch 
from  AT&T  to  Cylix  was  no 
more  disruptive  to  our  opera¬ 
tions  than  installing  a  fax  line,” 
said  Robert  Smith,  IS  director 
for  Electrical  Insulation  Sup¬ 
pliers.  And  smaller  com¬ 
panies  have  learned 


that  outsourcing  isn’t 
just  for  the  big  guys:  “At  first 
we  didn’t  feel  we  were  large 
enough  to  consider  outsourcing. 
However,  selectively  outsourcing 
our  data  network  provides  for 
more  time  to  concentrate  on  our 
applications,”  said  Harold  Atkins, 
corporate  secretary  of 
Churchill  Thick 
Lines.  When 
you  outsource 
with  Cylix,  we 
manage  your 
data  network 
for  you.  We 
order, 


install,  manage  and 
maintain  all  communica¬ 
tions  equipment  and  leased 
lines.  All  for  one  monthly  fee  that 
can  save  you  at  least  10%  on  the 
operating  costs  of  trying  to  do  it 
yourself.  Get  the  full  scoop  on 
outsourcing.  Call  us  at  1-800- 
234-2954  and  we’ll  send 
you  The  Talk 
About  Out¬ 
sourcing,  a 
collection  of 
case  studies 
on  outsourcing, 
absolutely 
free. 


COMMUNICATIONS 

CORPORATION 


The  Data  Network  Experts. 


800  Ridge  Lake  Boulevard,  Memphis,  TN  38120  -  9404  Phone  1-800-234-2954 


A  subsidiary  of  France  Cables  &  Radio 


©1992  Cylix  Communications  Corporation 


TRENDLINES 


Adding  Injury  to  Insult 


ONLINE  SERVICES 


In  a  recent  report  on  National  Public  Radio’s  Morning  Edition,  Atlantic 
Magazine  Washington  Editor  James  Fallows  commented  on  the  danger 
inherent  in  the  increasing  and  indiscriminate  use  of  the  term  “Japan-bash' 


Information  Bazaar 


mg"  to  refer  to  everything  from  market  competition  with  Japan  to  outright 
bigotry.  While  our  current  economic  conflicts  of  interest  “are  not  pleas¬ 
ant,”  he  said,  “they  are  normal,  and  they’re  not  about  race.... 

“We  should  be  able  to  discuss  rice  or  semiconductors  or  even  cars  with¬ 
out  thinking  this  means  hostility  to  any  ethnic  group.  Each  time  we  de¬ 
scribe  these  economic  complaints  as  Japan¬ 
bashing,  we  reinforce  the  false  and  harmful 
impression  that  they  are  ultimately  racial 
disputes.” 

Moreover,  Fallows  argued,  “these  indis¬ 
criminate  labels  actually  dilute  the  case 
against  real  prejudice.  Because  Japan-bashing  is 
a  catch-all,  it  masks  truly  bigoted  behavior  ...  by  lumping  it  with  mere 
policy  dispute. 

“When  people  are  prejudiced,  let’s  call  them  bigots,”  Fallows  said. 
“When  we  have  economic  disagreements,  let’s  describe  them  as  such.  And 
let’s  retire  the  term  Japan-bashing  before  it  does  us  and  the  Japanese  any¬ 
more  harm.” 


Ouyers  and  sellers  of  in¬ 
formation  and  services 
will  soon  have  a  place 
to  meet.  The  American  Infor¬ 
mation  Exchange  Corp. 
(AMEX)  will  serve  as  an  elec¬ 
tronic  marketplace  for  infor¬ 
mation  products  and  consult¬ 
ing  services  covering  such 
subjects  as  computer  industry 
trends  and  analysis,  market¬ 
ing  and  management  ser¬ 
vices,  products  and  technical 
information,  software  compo¬ 
nents,  and  science,  politics 
and  art. 

Products  can  include  text, 
graphics,  templates,  sound 
and  software — anything  that 
can  be  stored  electronically. 
Prepackaged  information  can 
be  easily  updated  and 
repriced  by  the  seller;  it  can 
also  serve  as  a  jumping-off 


Reservations  Un-limo-ted 


Got  a  VIP  flying  into  town?  Feel  uncomfortable 
telling  him  to  grab  a  cab  at  the  airport?  For  times 
like  these,  Scarsdale  Business  Service  Bureau  offers 
limousine  arrangements  without  the  stretch. 

The  company’s  new  voice,  data  and  imaging  net¬ 
work,  appropriately  named  WE-R-UMO,  links  business 
travelers  and  other  users  of  for-hire  ground  transport 
with  local  transportation  services.  Users  can  reserve 
and  pay  for  limousine,  airport-shuttle,  bus-tour  or  pas¬ 
senger-van  services  by  call- 
\\  ing  the  company’s  toll- 


free  line  (appropriately  numbered  800  WER-UMO).  A 
small  service  fee  may  be  added  to  customers’  charges. 

Scarsdale  has  already  lined  up  limousine  companies 
in  New  York  (and  surrounding  areas),  Dallas  and  Los  An¬ 
geles.  And  it  plans  to  expand  into  435  metropolitan  ar¬ 
eas  served  by  commercial  airlines,  according  to  S. 
Robert  Perkins,  president  and  CEO  of  StarMAN  Ltd., 
Scarsdale’s  parent  company. 

Perkins  says  that  the  service  should  prove  especially 
useful  for  travelers  facing  emergencies  and  unexpected 
changes  in  itineraries,  and  for  businesses  planning 
seminars,  facilities  tours  or  conferences  and  other  lo¬ 
cal  events.  ■■ 


point  for  more-specific  infor¬ 
mation  and  customized  ser¬ 
vices  or  software. 

Information  for  sale  is  up¬ 
loaded  to  the  AMEX  host 
computer  from  the  cus¬ 
tomer’s  PC  and  listed  in  one 
or  more  “markets”  by  sub¬ 
ject.  Each  item  includes  a 
descriptive  introduction  by 
the  seller  and  comments 
from  previous  buyers. 
Prospective  buyers  can  also 
refer  to  the  seller’s  personal 
resume. 

(Early  participants  include 
such  well-known  industry  fig¬ 
ures  as  Esther  Dyson,  Doug 
Engelbart,  Portia  Isaacson, 
Mitch  Kapor,  Patricia  Seybold 
and  Amy  Wohl.) 

When  an  item  is  selected 
for  purchase,  the  information 
is  transferred  to  the  buyer’s 
PC,  the  buyer’s  credit-card 
account  is  charged,  and  the 
seller  is  credited  for  pay¬ 
ment.  Prices  will  range  from 
$10  to  $2,500,  with  AMIX’s 
cut  varying  from  10  percent 
for  transactions  over  $500  to 
an  average  33  percent  for 
those  under  $100. 

Currently  in  its  “market¬ 
building”  phase,  AMEX,  a  Pla- 
lo  Alto  (Calif.)  subsidiary  of 
Autodesk  Inc.,  is  expected  to 
open  for  business  within  the 
next  few  months.  For  a  $50 
sign-up  fee,  customers  re¬ 
ceive  the  service’s  access 
software,  manual,  log-in  in¬ 
formation  and  password. 

Moreover,  AMEX  market 
managers  will  help  sellers 
market  their  information. 

And  AMEX  will  provide  tech¬ 
nical  support  at  no  extra 
charge. 

At  launch,  nationwide  con¬ 
nections  are  expected  to  cost 
$6  an  hour.  Access  requires 
an  IBM  or  compatible  PC 
(’286+,  12  MHz+)  and  a 
2400-baud  or  faster  modem. 

For  more  information,  call 
415  856- 1234.  ■■ 
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ILLUSTRATION  BY  FRAN  O'NEILL 


The  problem-solving 

knowledge-sharing  ~ 
cost-containing 

call  and  support 

management 

so-you-can-rest  system. 

So  your  boss  says, “I  want  faster  response 

to  users’ calls.  And  no  more  problems  falling  through  the  cracks. 


& 


And  get  your  new  people  up  to  speed  fast.  By  the  way,  we’ve  got  to  tighten  our  belts 
again  this  year.  Have  a  nice  weekend.”  Believe  it  or  not,  you  can  do  it  all,  with  Apriori, 
gow\put£/?  the  first  complete  call  and  problem  management  system.  According  to  believer 

J.G.  Penney,  Apriori  helps  solve  95%  of  problems  on  the  first  call.  (One  support  group 
reached  85%  in  just  four  weeks.)  And  at  Interleaf,  40%  more  calls  are  being  answered. 

^  ^  With  the  same  staff.  Further,  Apriori’s  “learning”  and  knowledge-sharing  database  brings 

jfJ 

°  new  people  up  to  speed,  immediately!  So  call  1-800-677-2679  ANSWER 

to  find  out  how.  Now.  Then  rest  easy.  And  have  a  nice  weekend.  COMPUTER,  INC. 


Some  Apriori  users  from  A  to  Z :  •  Answer  Computer  •  Bell  Northern  Research 
•  Cadence  Design  Systems,  Inc.  •  ESRI  •  General  Electric  •  Motorola  •  Triad  Systems  Corp.  •  Zycad  Corp. 

€)  1992  Answer  Computer,  Inc.  1263  Oakmead  Parkway,  Sunnyvale,  CA  94086.  Apriori  is  a  registered  trademark  of  Answer  (Computer,  Inc.  Other  company  names  are  trademarks  of  their  respective  holders. 


TRENDLINES 


ELECTRONIC  COUPONS 


Carts  with  Smarts 


Dn  case  the  Sunday  cir¬ 
culars  aren’t  getting 
your  attention,  VideO- 
cart  Inc.  of  Chicago  has  a 
better  idea:  electronic 
coupons  dispensed  by  your 
shopping  cart.  Electronic 
coupons  have  a  number  of 
advantages  over  the  tradition¬ 
al  paper  kind,  says  the  com¬ 
pany.  They  require  no  clip¬ 
ping  and  saving.  You  can’t 
forget  them  at  home.  And,  of 
more  interest  to  the  vendor 
than  the  consumer,  they 


move  the  product 
better — an  average 
of  79  percent  bet¬ 
ter,  according  to  re¬ 
cent  trials  at  a  Mid¬ 
western 
supermarket. 

VideOcart  is  a 
special  shopping 
cart  that,  when  pushed 
through  store  aisles  under  a 
series  of  electronic  sensors, 
receives  preprogrammed 
messages  and  displays  them 
on  a  screen  for  the  shopper. 


Mostly  Cloudy, 
Patches  of  Sun 

Chicago-based  Delortte  & 
Touche’s  CIO  survey  for  1992 
revealed  that  CASE  is  losing  its  lus¬ 
ter,  more  CIOs  expected  budget  de¬ 
creases  this  year,  and  more  IS  staff 
and  executives  are  getting 


canned.  On  the  positive  side,  many 
CIOs  are  participating  in  their  com¬ 
panies’  strategic  planning,  and 
those  who  do  are  winning  bigger 
budget  increases. 

In  1991  IS  budgets  increased 
only  3  percent,  or  0.4  percentage 
points  less  than  the  rate  of  infla¬ 
tion.  One-quarter  of  the  430  survey 
respondents  expected  a  decrease 
for  1992,  up  from  20  percent  who 
anticipated  cuts  in  1991. 

Along  with  the  growing  budget 


pressures  have  come  increased  ter¬ 
minations.  Of  those  employees  leav¬ 
ing  application-development  jobs 
last  year,  15  percent  had  been 
fired,  up  from  5  percent  in  1988. 
More  than  one-third  of  the  CIOs 
surveyed  said  their  predecessors 
had  been  booted  or  demoted. 

Use  of  CASE  tools  is  up,  but 
CASE,  which  was  ranked  as  the  best 
development  technique  in 
1989,  came  in  fifth  behind 
methods  such  as  prototyping 
and  fourth-generation  lan¬ 
guages. 

The  survey  showed  that  the 
CIO  role  remains  strong  in  the  cor¬ 
porate  culture:  62  percent  of  re¬ 
spondents  said  they  are  actively  de¬ 
veloping  corporate  strategic  plans, 
and  90  percent  of  these  CIOs  have 
their  performance  measured 
against  the  company's  profitability. 
Members  of  this  group  saw  their  av¬ 
erage  IS  budget  increase  by  3.5 
percent,  while  those  who  do  not 
participate  in  the  planning  process 
saw  an  average  budget  increase  of 
only  1  percent.  ■■ 


When  the  cart  approaches  an 
item  for  which  a  coupon  is 
available,  a  message  indicat¬ 
ing  the  brand,  product  and 
coupon  savings  flashes  on 
the  screen.  Shoppers  who 
choose  that  product  can  then 
push  a  button  to  ensure  the 
coupon’s  value  is  taken  off 
their  final  bill.  VideOcart 
stores  the  coupon  information 
in  its  memory  until  the  cart 
enters  the  checkout  lane  and 
then  transfers  it  electronically 
to  the  point-of-sale  system. 
After  the  product  is  scanned, 
the  computer  credits  the 


coupon  to  the  total 
bill. 

The  VideOcart 
system  offers  man¬ 
ufacturers  a  timely 
marketing  tool: 
Electronic  coupons 
provide  a  short¬ 
term,  immediate 
response  to  com¬ 
petitors’  promo¬ 
tions.  The  system 
also  gathers  sales 
information  which 
helps  manufacturers 
target  future  pro¬ 
motions  by  store  or  region. 
And  manufacturers  can  keep 
tighter  financial  controls  by 
specifying  the  desired  num¬ 
ber  of  redemptions  and  ter¬ 
minating  the  offer  when  that 
number  is  reached. 

Another  significant  benefit 
of  electronic  coupons  is  that 
they  promise  to  reduce  the 
instance  of  coupon  fraud — a 
rarely  discussed,  but  costly 
problem  in  the  United 
States — by  making  sure  that 
coupon  savings  only  go  into 
effect  when  the  correct  prod¬ 
uct  is  scanned.  ■■ 


Memento  Mainframe 


The  mainframe’s  days  are  numbered.  We’ve  heard  it  before  and  we’ll  un¬ 
doubtedly  hear  it  again.  The  latest  poop  predicts  that  only  45  percent 
of  core  applications  will  reside  on  host  machines  by  1994,  down  from  77 
percent  today.  Eighty  percent  of  respondents  to  a  Forrester  Research  Inc. 
survey  of  75  Fortune  1,000  firms  said  their  interest  in  downsizing  is  grow¬ 
ing. 

At  least  one  mainframe  will  get  the  hook  at  20  percent  of  respondent 
sites,  according  to  the  Cambridge,  Mass.,  research  firm.  One-third  of  the 
companies  surveyed  said  they  will  never  buy  another  mainframe.  A  majority 
will  continue  to  upgrade  current  systems,  but  at  a  slower  pace. 

"Downsizing  is  white  hot,"  said  William  Bluestein,  a 
senior  analyst  of  computing  strategy  research  at 
Forrester.  "The  mainframe's  monopoly  grip  on 
application  processing  is  over."  Applications 
will  migrate  from  the  mainframe  in  phases, 
with  decision  support  leading  the  pack.  Next 
to  go  will  be  aging  administrative  and  busi¬ 
ness  systems,  followed  by  the  more  power¬ 
ful  transaction  applications. 
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Send  Me  Information  About 
EMBARC"  Advanced  Messaging  By  Motorola. 


I  want  to  learn  more  about  how 
EMBARC  Advanced  Messaging  can 
Keep  me  a  step  ahead.  So,  please 
send  me  your  FREE  full-color  bro¬ 
chure  that  describes  the  EMBARC 
system  in  detail.  I  understand  I'm 
under  no  obligation. 

Return  this  card  or  call  toll-free 

1-800-EMBARC4,  EXT.501 


ADVANCED  MESSAGING  BY  MOTOROLA 


Name 

Company  Name 

Title 

Address 

City_ State  Zip 

Daytime  Phone  ft 

YES  NO 

□  □ 

□  □ 

□  □ 


I  own  a  portable  computer. 

My  company  provides  me  with 
a  portable  computer. 

I  currently  use  E-mail. 

How  many  portable  computers 
does  your  company  currently  have? 
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No  Postage 
Necessary 
If  Mailed 
InThe 

United  States 


BUSINESS  REPLY  MAIL 

FIRST  CLASS  MAIL  PERMIT  NO.  9075  SALT  LAKE  CITY.  UT 
POSTAGE  WILL  BE  PAID  BY  ADDRESSEE: 

EMBARC  Advanced  Messaging 
Motorola  EMBARC 
PO.  BOX  65625 

Salt  Lake  City  UT  84165-9937 


introducing  embarc  by  Motorola. 
Nationwide,  Wireless  Communication 


Light  years  Ahead  of  its  time. 


EMBARC  Advanced  messaging  Services- 
The  Portable  resource  To  Stay  One  Step  Ahead. 


Imagine  a  world  of  seamless  commu¬ 
nications.  Where  the  information 

YOU  DEPEND  ON  IS  AUTOMATICALLY  SENT 
TO  YOUR  PORTABLE  COMPUTER-EVEN 
IF  YOU'RE  ACROSS  THE  COUNTRY. 

With  EMBARC  Advanced  Messag¬ 
ing  by  Motorola,  it’s  more  than  a 

DAYDREAM.  ELECTRONIC  MAIL,  INFORMA¬ 
TION  SERVICES  SUCH  AS  USA  TODAY 
NEWS  AND  WEATHER  CAPSULES,  AND 
CUSTOMIZED  APPLICATIONS  CAN  BE  SENT 
TO  ONE  PERSON  OR  TO  THOUSANDS  IN  A 
SINGLE  TRANSMISSION.  CONVENIENTLY 
AND  COST-EFFECTIVELY  THROUGH  PER¬ 
SONAL  WIRELESS  RECEIVERS. 

IT'S  WHERE  PORTABLE  COMMUNICA¬ 
TIONS  ARE  HEADED  IN  THE  FUTURE,  YET 
THE  ADVANTAGES  ARE  IMMEDIATELY  CLEAR. 
TO  HELP  YOU  ENHANCE  PERSONAL  PRODUC¬ 
TIVITY,  REDUCE  COMMUNICATION  COSTS 


AND  KEEP  PEOPLE  A  STEP  AHEAD 
OF  THE  COMPETITION-EVEN  WHEN 
THEY'RE  AWAY  FROM  THE  OFFICE. 

TO  FIND  OUT  HOW  TO  PUT 
EMBARC  TO  WORK  FOR  YOU. 

YOUR  PORTABLE  COMPUTER  AND 
YOUR  COMPANY,  RETURN  THE 
ATTACHED  CARD  OR  CALL  TOLL- 
FREE  FOR  INFORMATION. YOU’LL 
LEARN  HOW  A  TECHNOLOGY 
LIGHT  YEARS  AHEAD  OF  ITS 
TIME  CAN  HELP  YOU  MEETTHE 
BUSINESS  CHALLENGES 
YOU  FACE  EVERY  DAY. 

1-800-EMBARC4,  EXT.  501 
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Motorola  and  NewsStream  are  trademarks  of  Motorola,  Inc. 
EMBARC  is  a  servicemark  of  Motorola,  Inc.  ©  Motorola,  Inc.  1992 


INSIGHTS 


Do  the  Right  Thing 


There’s  no  such  thing 
as  a  programmer’s 
Hippocratic  Oath,  but 
legislatures  and 
professional 
organizations  are 
making  ethics  part 
of  the  job  for  computer 
professionals 

BY  DON  GOTTERBARN 


A  construction  firm  building 
a  bridge  uses  a  low  grade 
of  concrete  in  order  to  fin¬ 
ish  the  project  on  time  and 
avoid  losing  money.  Lives 
are  endangered.  The  company  is  fined 
and  loses  its  license  to  operate;  some¬ 
one  may  go  to  jail.  A  computer  com¬ 
pany  programming  a  pacemaker  low¬ 
ers  its  testing  standards  in  order  to 
finish  the  project  on  time  and  avoid 
losing  money.  Lives  are  endangered. 
The  law  can  do  nothing. 

But  that  is  going  to  change.  At 
least  six  states  are  considering  bills 
that  would  require  the  licensing  of 
computer  professionals,  and  there  is 
growing  attention  to  this  issue  at 
the  federal  level  as  well.  Comput¬ 
ing  companies  complain  that  the  states 
are  just  looking  for  another  source 
of  revenue.  But  these  bills  reflect  a 
drive  on  the  part  of  concerned  users 
to  force  minimum  skill-level  guar¬ 
antees  and  adherence  to  ethical  codes 


on  an  industry  that  has,  until  now, 
largely  ignored  these  issues. 

Get  used  to  it — ethics  is  no  longer 
a  luxury.  So  far  these  bills — from 
states  including  California,  New  Jer¬ 
sey,  Tennessee  and  New  Mexico — 
address  only  narrow  ethical  concerns: 
specifically,  contracts  and  price  fix¬ 
ing.  But  many  professional  and  com¬ 
mercial  IS  organizations  are  dealing 
with  broader  ethical  issues  by  re¬ 
quiring  their  members  to  maximize 
the  quality  of  software  while  mini¬ 
mizing  any  potential  harm  it  might 
cause. 

The  Association  for  Computing  Ma¬ 
chinery  (ACM)  has  assigned  a  task 
force  to  study  proposed  revisions  to 
its  code  of  ethics  and  professional 
conduct.  If  adopted,  these  revisions 
would  oblige  IS  professionals  to  re¬ 
ject  the  old  “let  the  buyer  beware” 
attitude  and  instead  work  toward  cre¬ 
ating  superior  products  and  educat¬ 
ing  users  about  the  principles  and 
limitations  of  computer  systems.  The 
revisions  also  emphasize  the  per¬ 
sonal  development,  physical  safety, 
dignity  and  human  fulfillment  of  all 
workers. 

The  proposed  ACM  revisions  are 
similar  to  recent  changes  in  the  code 
of  ethics  of  the  Institute  of  Electri¬ 
cal  and  Electronics  Engineers  (IEEE). 
(The  Institute’s  earlier  code  simply 
required  that  its  members  design  sys¬ 
tems  that  cause  no  harm.  The  new 
code,  adopted  in  November  1990, 
calls  on  members  to  anticipate  and 
actively  prevent  harm,  even  if  the 
suspected  agent  is  a  system  designed 
by  someone  else.  Instead  of  mere¬ 
ly  being  responsible  for  their  own 
products,  members  are  now  broad¬ 
ly  responsible  for  preventing  dam¬ 
age  caused  by  any  engineered  prod¬ 
uct  with  which  they  are  familiar.) 

The  revisions  proposed  to  the  ACM 
code  prohibit  the  design  of  systems 
that  could  potentially  violate  personal 
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privacy,  even  in  small  ways.  For  ex¬ 
ample,  an  interactive  supermarket 
videotext  system  might  be  able  to 
determine  whether  a  person  using 
the  terminal  suffers  from  red-green 
color  blindness  (a  capability  meant 
to  ensure  delivery  of  the  best  pos¬ 
sible  color  picture  to  different  users). 
There  is  nothing  unethical  about  this 
unless  users  must  identify  themselves 
in  order  for  the  determination  to  be 
made.  If  they  identify  themselves 
without  having  been  notified  that  the 
system  collects  information  about  a 
disability,  an  otherwise  technically 
sound  system  acquires  an  unethical 
complexion. 

Sometimes  ethical  violations  oc¬ 
cur  because  programmers  exhibit  a 
kind  of  technical  tunnel  vision.  Fo¬ 
cusing  solely  on  the  solution,  they 
fail  to  consider  the  well-being  of  the 
user.  In  one  instance,  a  programmer 
devised  an  application  that  would  au¬ 
tomatically  move  an  X-ray  device  to 
any  position  from  the  top  of  its  sup¬ 
port  pole  to  the  tabletop.  Shortly  af¬ 
ter  the  system  was  installed  at  a  us¬ 
er  site,  an  X-ray  technician  asked  a 
patient  to  get  off  the  table,  then 
keyed  the  device  to  descend  to  the 
tabletop.  The  patient  moved  too  slow¬ 
ly  and  was  crushed.  While  neither 
the  X-ray  technician  nor  the  patient 
were  blameless  in  this  accident,  the 
programmer  should  have  had  the  pre¬ 
science  to  install  a  safety  switch. 
The  programmer’s  goal  should  have 
been  to  protect  the  customer  rather 
than  simply  to  complete  the  imme¬ 
diate  technical  assignment. 

Such  negligence  is  understandable, 
if  not  excusable,  given  most  pro¬ 
grammers’  lack  of  exposure  to  eth¬ 
ical  issues  in  school  or  in  the  work¬ 
place.  But  a  concerted  effort  to  correct 
this  situation  is  already  underway  in 
many  universities  that  teach  com¬ 
puting  skills.  As  of  last  year,  com¬ 
puter-science  departments  have  been 
required  to  include  the  considera¬ 
tion  of  ethical  issues  in  computing 
in  their  curriculums  in  order  to  be 
accredited.  The  ACM  and  the  IEEE 
sponsor  such  a  curriculum,  and  many 
universities  have  already  begun  in¬ 
corporating  it. 

Academia’s  failure  to  treat  ethical 
issues  is  reflected  in  many  corpo- 


1  ncompetency  in 
computing  is  no  more 
acceptable  than 
incompetency  in 
medicine:  Both  can 
cause  serious 
damage — even  loss  of 
life. 

rations,  where  it  is  axiomatic  that 
profit  and  ethics  are  incompatible. 
Unfortunately,  computing  profession¬ 
als  concerned  with  this  deficiency 
often  lack  moral  support  in  the  work¬ 
place.  Everyone  wants  to  be  con¬ 
sidered  a  team  player,  and  the  ob¬ 
ject  of  the  team  is  to  increase 
productivity  and  revenue.  Subjects 
such  as  ethics  that  may  prove  anti¬ 
thetical  to  those  goals  are  consid¬ 
ered  too  risky  to  broach. 

To  correct  this  attitude,  corpora¬ 
tions  must  create  an  environment 
supportive  of  ethical  behavior.  This 
means  more  than  simply  having  a 
clearly  articulated  code  of  conduct. 
Codes  engender  a  “checklist”  ap¬ 
proach  to  ethics — and  perplex  em¬ 
ployees  when  they  encounter  new 
situations  not  covered  by  the  list. 
Also,  companies  that  rely  exclusively 
on  codes  of  conduct  may  leave  em¬ 
ployees  with  the  feeling  that  they 
are  only  paying  lip  service  to  ethics. 

Companies  such  as  Boeing,  Ray¬ 
theon  and  Texas  Instruments 
have  taken  a  more  substantive 
approach  to  fostering  ethics.  In  ad¬ 
dition  to  developing  codes  of  ethics, 
these  companies  have  vice  presi¬ 
dential-level  ethics  officers,  and  they 
continuously  promote  ethical  behavior 
in  their  employees  through  weekly 
newsletters  and  special  training.  All 
new  employees  receive  ethics  train¬ 
ing  from  their  line  managers  rather 
than  from  some  generic  training  of¬ 
ficer — this  alone  underscores  the  im¬ 
portance  of  ethics  to  new  hires. 

Boeing  established  its  first  ethics 
committee  as  early  as  1964;  today 
each  Boeing  division  boasts  its  own 


business-ethics  department  staffed  by 
in-house  ethics  advisers,  and  some 
divisions  also  have  military-ethics  ad¬ 
visers.  Line  managers  at  Boeing  fo¬ 
cus  on  broad  principles  and  issues 
rather  than  oversimplified  checklists 
when  they  conduct  their  training.  Eth¬ 
ical  behavior  is  even  a  category  con¬ 
sidered  in  employee  performance  re¬ 
views.  And  anyone  who  is  worried 
that  some  practice  might  violate  eth¬ 
ical  standards  can  simply  call  an  ethics 
officer — the  number  is  posted  on  each 
employee’s  phone.  The  ethics  offi¬ 
cer  will  launch  an  investigation,  and 
if  the  activity  in  question  is  found 
to  be  unethical,  it  is  halted. 

Boeing  provides  a  model  for  cor¬ 
porate  ethics  programs,  but  it  is  not 
unique.  Bank  of  America,  Caterpil¬ 
lar,  Chemical  Bank,  Citicorp,  JCPen- 
ney,  Levi  Strauss,  Stride  Rite  and 
Xerox  also  actively  promote  ethical 
training  programs,  codes  of  conduct 
and  ethical  review  committees. 

Studies  indicate  that  continuous 
discussions  of  ethical  issues  among 
peers  is  the  most  effective  way  to 
teach  ethics.  Other  studies  hammer 
home  the  conclusion  that  ethics  ed¬ 
ucation  does  make  people  more 
“moral.”  People  want  to  do  the  right 
thing.  With  the  proper  training  and 
encouragement,  they  can. 

Incompetency  in  computing  is  no 
more  acceptable  than  incompetency 
in  medicine:  Both  can  cause  serious 
damage — even  loss  of  life.  (The  next 
time  you  are  on  a  plane  that  is  land¬ 
ing  in  the  fog,  keep  in  mind  that  the 
only  part  of  the  craft  that  was  not 
developed  by  a  certified  profession¬ 
al  is  the  avionics  software.)  Gov¬ 
ernment  licensing  can  do  something 
toward  eliminating  such  risks,  but 
legislatures  must  consider  more  than 
mere  technical  proficiency.  Licens¬ 
ing  programmers  without  requiring 
their  education  in  and  commitment 
to  professional  ethics  is  like  licens¬ 
ing  a  physician  who  can  treat  a  con¬ 
tagious  disease  but  sees  no  reason 
to  inform  his  patient  how  to  avoid 
spreading  it.  lego 
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In  100  countries, 

business  turns  to  Unisys 
to  help  the  wheels  of 
business  turn. 


Some  people  believe  business 
makes  the  world  go  round.  But  who 
helps  business  go  round? 

For  thousands  of  companies 
and  governments  around  the  world, 
the  answer  is  Unisys. 

One  hundred  forty  airlines  rely 
on  Unisys  information  systems  for 
bookings,  departure  control,  and  flight 
operations. 

Over  80%  of  the  world’s  largest 
banks,  including  nine  of  America’s  top 
ten  and  every  one  of  Japan’s  top  ten, 
count  on  our  systems  for  branch  auto¬ 
mation,  check  processing,  funds  trans¬ 
fer,  and  more. 

For  the  United  States  alone, 


our  systems  help  connect  85%  of  all 
phone  calls.  Telecommunications  com¬ 
panies  across  the  globe  turn  to  us  for 
revenue-generating  enhanced  services. 

And  in  the  business  of  govern¬ 
ment,  over  1,600  government  agencies 
worldwide  depend  on  Unisys  compu¬ 
ters  for  domestic  and  international 
operations. 

There  is  a  term  for  all  this: 
mission  critical.  Solutions  without 
which  a  business  cannot  do  business. 
Sixty  thousand  customers  in  100  coun¬ 


tries  recognize  Unisys  as  a  leader  at 
delivering  mission-critical  solutions. 
And  as  a  pioneer  at  delivering  them  on 
open  information  networks. 

Our  customers  choose  us  not 
only  for  the  strength  of  our  technology, 
but  also  for  our  ability  to  apply  it 
through  a  careful  understanding  of 
their  industries.  And  whatever  their 
industries,  they  know  us  for  the  depth 
of  our  commitment  to  providing  the 
services  behind  the  systems. 

Now  it’s  your  turn.  Call  us  at 
1-800-448-1424,  ext.  180.  Ask  how  the 
advanced  solutions  and  dedicated  peo¬ 
ple  of  Unisys  can  help  your  business 
shift  into  a  higher  gear. 


UNISYS 

We  make  it  happen. 


01992  Unisys  Corporation 


ILLUSTRATION  BY  WILLIAM  RIESER 


As  companies  focus  on 
quality,  customer 
satisfaction  and  the 
ability  to  grow  and 
change,  they  must 
come  up  with  new 
metrics  for  gauging 
their  success. 

IT  can  help. 


BY  SCOTT  WALLACE 


If 


structural  reform  of  the  enterprise  and  new 
measures  of  corporate  performance  aren’t 
yet  affecting  your  IS  organization,  chances 
are  good  that  they  will  be  soon.  In  a  growing 
number  of  companies,  the  traditional,  strictly  financial  as¬ 
sessment  of  performance  is  being  expanded  to  include 
such  measures  as  customer  satisfaction,  business-process 
competency,  and  the  organization’s  ability  to  change  and 
learn.  This  new  and  more  balanced  scorecard  for  track¬ 
ing  performance  is  providing  many  enterprises  with  the 
focus  and  feedback  to  compete  more  successfully.  Not 
surprisingly,  IT  is  playing  a  critical  role  in  developing 
and  implementing  these  new  measures. 

The  preoccupation  with  financial  measures  is  a  rem¬ 
nant  of  an  earlier  period  when  customers  were  unde¬ 
manding,  there  wasn’t  a  lot  of  product  change,  and  man¬ 
agers  focused  on  making  sure  they  got  their  financial 
results  because  the  operating  results  were  fairly  easy  to 
achieve,  according  to  Michael  Hammer,  president  of  Ham¬ 
mer  and  Co.  Inc.  in  Cambridge,  Mass.  In  today’s  busi¬ 
ness  environments,  good  operating  results  are  tougher 
to  come  by. 

“You  win  by  [being]  better  than  your  competition  at 
processes  that  really  matter,”  Hammer  said.  “What  you 
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need  to  be  measuring  are  those  pro¬ 
cesses.  If  what’s  really  important  is 
order  fulfillment  and  I’m  better  than 
you  at  order  fulfillment,  then  I  beat 
you.  So  a  critical  issue  is  identify¬ 
ing  your  key  business  processes  and 
determining  the  right  measures  of 
performance  for  them.” 

Most  organizations  rely  heavily 
upon  IT  for  performance  met¬ 
rics,  and  most  corporate  in¬ 
formation  systems  have  their  early 
roots  in  the  general  ledger.  The  da¬ 
ta  these  systems  collect,  the  infor¬ 
mation  they  provide,  and  the  met¬ 
rics  they  rely  upon  for  management 
have  grown  from  those  roots.  But 
as  techniques  for  measuring  the  or¬ 
ganization’s  performance  migrate  fur¬ 
ther  and  further  from  the  strictly  fi¬ 
nancial,  the  systems  become  far  less 
serviceable. 

The  information  systems  most 
CIOs  manage  today  quite  adequate¬ 
ly  supported  the  organizations  they 
were  designed  for,  according  to  David 
Norton,  president  of  Nolan,  Norton 
&  Co.,  an  information  technology 
firm  of  KPMG  Peat  Marwick  based 
in  Boston.  However,  the  organiza¬ 
tions  themselves  have  evolved  since 
then.  “If  our  organizations  are  frag¬ 
mented  and  structured  hierarchical¬ 
ly,  then  naturally  our  information  sys¬ 
tems  are  going  to  be  fragmented  and 
hierarchical,”  Norton  said.  “Now  that 
we’re  trying  to  change  the  way  or¬ 
ganizations  function,  the  systems  be¬ 
come  a  constraint. 

“The  measures  of  corporate  per¬ 
formance  we’re  trying  to  build — like 
quality,  cycle  time,  responsiveness — 
are  cross-functional,”  Norton  said. 
“[And]  they  link  with  customers  and 
suppliers.  They’re  as  external  as  they 
are  internal.”  When  organizations  try 
to  extract  information  that  supports 
these  new  measures  of  performance, 
they  often  find  their  systems  can’t 
deliver. 

The  new  performance  metrics  not 
only  measure  different  things;  they’re 
meant  to  be  used  differently.  “In  the 
past,  the  emphasis  has  been  on  con¬ 
trol,”  said  Norton.  “You  set  a  tar¬ 
get,  and  then  you  measured  progress 
. . .  to  that  target.”  But  in  a  world 


Plan  of  Attack 

Shell  Canada  used  a  team  approach  to  come  up  with 
its  new  performance  scorecard 


Several  years  ago,  Mike  Riley  was 
charged  with  preparing  perfor¬ 
mance-measurement  systems  for 
Shell  Canada  Products  Limited’s  19 
business  units,  which  account  for 
over  $3  billion  of  annual  revenue 
and  employ  3,000  people.  At  the 
time,  Shell  (headquartered  in  Cal¬ 
gary,  Alberta)  was  a  fully  integrated 
organization  operating  on  a  geo¬ 
graphic  basis.  It  has  since  reorganized 
along  functional  lines:  refining,  dis¬ 
tribution,  marketing,  logistics  and 
so  on.  “Our  accounting  systems  did 
not  support  a  functional  organiza¬ 
tion,”  said  Riley,  manager  of  reporting 
and  performance  management.  “In 
fact,  our  project  was  really  started 
to  build  a  new  financial-accountability 
and  reporting  system.” 

Riley’s  task  quickly  expanded  to 
the  creation  of  a  system  based  on 


where  corporations  are  “trying  to 
have  perfect  quality,  to  be  respon¬ 
sive  to  change,  to  be  global,  to  em¬ 
power  employees,”  Norton  said,  “a 
measurement  system  can  be  used 
as  a  catalyst — as  an  agent  of  change 
as  opposed  to  a  control  device  to 
produce  conformity.”  Of  course,  it’s 
critical  to  identify  what  changes  to 
bring  about  and  with  what  goals  in 
mind. 

Calling  for  reform,  however,  is  not 
enough;  CIOs  must  ask,  “what  are 
the  barriers  to  practicing  it?”  said 
Robert  Eccles,  a  professor  at  Har¬ 
vard  University  in  Cambridge,  Mass., 
who  advises  corporations  on  the  is¬ 
sues  of  performance  measurement 
and  organizational  change. 

One  barrier  is  that  much  of  the 
information  a  company  needs  can 
only  be  derived  from  external  sources. 
Another  is  the  often-proprietary  na¬ 
ture  of  information  that  has  been  in¬ 
ternally  generated.  “Whoever  has  the 
information,  well,  it’s  their  infor¬ 


a  more  general  set  of  metrics  for 
enterprise  performance.  “While  in¬ 
vestigating  a  new  method  of  man¬ 
agement  reporting,  we  inevitably  got 
to  talking  [with  employees]  about 
accountability,”  he  said.  “What  we 
heard  was  that  the  links  between 
business  strategies,  objectives,  per¬ 
formance  criteria  and  performance 
measures  were  not  understood;  that 
there  was  limited  congruence  of  mea¬ 
sures  throughout  the  organization¬ 
al  hierarchy  or  across  organizational 
functions;  and  that  performance  mea¬ 
sures  are  often  complex,  misun¬ 
derstood  and  mistrusted.  In  short, 
we  had  the  right  climate  for  change.” 

To  engineer  this  change,  the  se¬ 
nior  managers  from  each  business 
unit  were  pulled  together  to  review 
their  respective  operations.  This 
team  first  agreed  upon  each  unit’s 


mation,”  said  Eccles.  “Senior  man¬ 
agement  can  ask  for  it,”  but  own¬ 
ership  issues  may  get  in  the  way. 
“It’s  a  political  issue  that’s  a  func¬ 
tion  of  the  norms  and  procedures 
that  have  developed  in  the  organi¬ 
zation  over  the  years.” 

Pragmatism  is  essential  to  any 
change  effort.  “The  real  chal¬ 
lenge  in  all  this  is  finding  some¬ 
thing  that  most  companies  can  ac¬ 
tually  get  done,”  said  Robert  J. 
Benson,  dean  of  the  School  of  Tech¬ 
nology  and  Information  Management 
at  Washington  University  in  St.  Louis. 
It’s  nearly  impossible  for  an  orga¬ 
nization  to  simultaneously  undertake 
a  major  strategic-planning  effort,  de¬ 
velop  new  performance-measurement 
criteria,  revise  how  IS  responds  and 
reacts  to  the  business  side  of  the 
organization,  and  make  informed  tech¬ 
nology-investment  decisions. 

Avoiding  paralysis  can  be  as  se¬ 
rious  a  challenge  for  the  CIO  as  for 
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business  planning  statement.  Then 
the  team  decomposed  the  statements 
into  four  elements  (financial,  cus¬ 
tomer/market,  organizational  learn¬ 
ing  and  operations/internal)  and  care¬ 
fully  reviewed  and  revised  the 
statements.  The  result  was  a  per¬ 
formance  scorecard  for  each  busi¬ 
ness  unit. 

The  next  step  was  developing  spe¬ 
cific  methodologies  for  each  per¬ 
formance  measure.  “The  project 
team  brainstormed  performance  mea¬ 
sures,  looked  at  best  practices  and 
came  up  with  a  prototype,  which 
was  reviewed  by  our  functional  ex¬ 
perts,”  Riley  explained. 

After  spending  nearly  two  and  a 
half  years  and  the  bulk  of  a  seven- 
figure  budget,  the  team  has  com¬ 
pleted  performance  measures  for  all 
19  business  units.  “We  are  now  at 
the  point  where  we  have  a  brief¬ 
ing  book  for  our  senior  executives,” 
Riley  said.  “The  book  has  a  single 
page  for  every  measure  and  pro¬ 
vides  each  business  unit  with  a  strong 
sense  of  direction  and  the  tools  to 
measure  progress  against  that  di¬ 
rection.”  -5.  Wallace 


the  organization.  To  help  build  mo¬ 
mentum,  Benson  and  his  colleagues 
stress  that  IT  investments  should 
be  explicitly  linked  to  business  goals. 
“The  reason  to  invest  in  informa¬ 
tion  technology  is  to  add  value  to 
the  enterprise,”  Benson  said.  Ben¬ 
son  advises  business  managers  to 
make  decisions  about  IT  in  much 
the  same  way  they  make  decisions 
about  any  other  investments.  This 
approach  can  be  undertaken  without 
an  enterprisewide  strategic  plan  or 
performance-measurement  system  as 
the  end-point.  It  can  be  undertaken 
even  without  leadership  from  senior 
management.  “What  it  requires  is 
for  IT  to  partner  with  someone  with¬ 
in  a  business  unit  who  is  responsi¬ 
ble  for  performance  in  that  unit,”  he 
said.  In  other  words,  it’s  possible  to 
get  started  without  having  to  incite 
a  revolution. 

Howard  Rubin,  chairman  of  Howard 
Rubin  Associates  Inc.  in  Pound  Ridge, 
N.Y.,  agrees  that  linking  IT  invest¬ 


ment  to  business  contribution  is  an 
important  first  step  for  CIOs  sup¬ 
porting  corporate  performance.  “That 
fundamentally  means  seeing  to  it  that 
the  technology  being  used  is  help¬ 
ing  the  business  to  prosper,  which 
translates  into  making  money  or  how¬ 
ever  the  company  expresses  its 
goals,”  he  said. 

In  practical  terms,  this  requires 
“increasing  the  yield  of  the  software 
process,  producing  more  systems  and 
applications  and  environments  that 
meet  or  exceed  the  business  ex¬ 
pectations,”  Rubin  said.  CIOs  need 
to  shift  their  gaze  from  output  to 
outcome.  “In  the  early  days  of  soft¬ 
ware,  we  measured  observable  things: 
output  kinds  of  measures  like  how 
many  lines  of  code,  how  many  pages 
of  documentation.  Output  is  impor¬ 
tant  at  the  technical  level.  But  it’s 
more  important  to  start  measuring 
outcome,  because  you  can  increase 
output  and  not  improve  outcome.” 

IS  will  also  have  to  become  more 
responsive  and  nimble.  “The  com¬ 
panies  that  win  in  the  future  will 
have  to  be  able  to  concurrently  re¬ 
design  their  business  processes  and 
the  technology,  all  at  once,”  Rubin 
said.  The  thing  that  will  distinguish 
one  organization  from  another  is  the 
ability  to  adapt.  “It’s  the  rate  of  im¬ 
provement  that’s  the  key,  not  the 
rate  of  movement  toward  [any  par¬ 
ticular]  target.” 

It  is  important  not  only  to  improve 
performance,  but  to  improve  per¬ 
formance  of  the  things  that  mat¬ 
ter,  and  few  things  matter  more  than 
the  customer.  Customers,  both  in¬ 
ternal  and  external,  can  help  to  iden¬ 
tify  key  measures  of  success  for  an 
organization,  advised  William  E.  Per¬ 
ry,  executive  director  of  the  Quali¬ 
ty  Assurance  Institute  in  Orlando, 
Fla.  But  this  approach  has  its  pit- 
falls.  “In  a  lot  of  corporations,  I  think 
that  IS  has  acted  like  order-takers, 
and  they  haven’t  gone  out  and  done 
the  market  research  to  know  what 
their  customers  need,”  he  said.  “The 
tendency  is  to  send  systems  ana¬ 
lysts,  who  have  minimal  business 
training,  to  help  corporations  use  in¬ 
formation  to  manage.  [As  a  result,] 


too  many  IS  directors  have  the  wrong 
indicators  for  measuring  success;  they 
are  not  measuring  their  success  by 
their  customers’  successes.” 

If  the  information  needed  to  start 
a  new  performance-measurement  sys- 

“rji 

1  he  measures  of 
corporate  performance 
we're  trying  to  build — 
like  quality ,  cycle  time , 
responsiveness — are 
cross-functional.  And 
they  link  with 
customers  and 
suppliers.  They're  as 
external  as  they  are 
internal. " 

— David  Norton 

tern  is  just  not  available,  look  for 
surrogate  data.  “Surrogate  does  not 
have  to  mean  haphazard,”  said  Ham¬ 
mer.  “If  what  you  need  is  to  mea¬ 
sure  the  accuracy  of  order  fulfill¬ 
ment,  you  may  be  able  to  get  by 
with  the  frequency  of  back  orders. 
It  may  not  be  exact,  but  it  is  cer¬ 
tainly  highly  correlated,  and  it’s  easy 
to  produce  from  your  existing  sys¬ 
tems.  And  you  can  generally  believe 
that  if  one  is  getting  better,  the  oth¬ 
er  is  getting  better  too.” 

If  management  won’t  buy  into  the 
balanced-scorecard  philosophy  of  per¬ 
formance  measurement,  a  CIO  can 
still  orient  metrics  more  toward 
customer  satisfaction — the  ultimate 
source  of  financial  value.  “If  you’re 
trying  to  change  an  organization,  to 
break  the  gridlock  that  hierarchies 
put  on  an  organization,  you  need 
some  way  to  bring  honesty  into  the 
system,”  said  Norton.  “Looking  at 
yourself  through  the  eyes  of  your 
customers  is  a  way  to  bring  about 
honesty. 
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Process  Improvement 

By  establishing  strong  quality-  and  performance- 
measurement  programs,  IBM  Canada  has 
encouraged  horizontal,  cross-functional 
orientations  and  identified  opportunities  to 
improve  performance  and  customer  satisfaction 

IBM  appreciates  the  value  of  quality.  “Quality  is  an  amazing  bridge 
because  it  is  universal  in  its  language,”  said  Thomas  F.  Corcoran, 
vice  president  of  communications  and  quality  for  IBM  Canada  Ltd. 
in  Markham,  Ontario. 

According  to  Corcoran,  the  organization  has  not  been  shy  about  in¬ 
corporating  new  disciplines  or  procedures  in  its  pursuit  of  quality,  de¬ 
spite  its  reputation  for  spurning  anything  not  homegrown.  “IBM  is  ar¬ 
guably  the  company  that  invented  [the]  ‘not  invented  here’  [mentality],” 
he  said.  “But  we  are  in  transition,  embracing  ideas  developed  world¬ 
wide  and  giving  them  a  domestic  spin. 

“People  within  our  organization  have  to  find  their  contribution  in  the 
value-added  chain — in  the  eyes  of  the  customer — and  they  have  to  be 
able  to  quantify  and  develop  it.”  Employees  are  rewarded  for  increas¬ 
ing  value.  The  goal  is  not  just  to  recognize  and  encourage  personal  im¬ 
provement  but,  more  importantly,  to  identify  process  enhancements. 

Corcoran  related  an  anecdote  to  drive  that  point  home.  “At  one 
Japanese  bank,  customers  were  given  a  token  [indicating]  whether  they 
had  made  a  cash  withdrawal  or  a  transfer  between  accounts,  and  [they 
were]  asked  to  place  it  in  an  urn  by  the  door. ...  If  satisfied  with  the 
transaction,  the  customer  was  to  put  it  in  the  green  urn;  if  dissatisfied 
in  the  red  urn.  Most  people  on  hearing  of  this  experiment  think,  ‘What 
a  great  way  to  measure  teller  performance.’  But  no  teller  identification 
was  included.  What  was  being  measured  was  the  process.” 

Mean-time-to-repair  for  service  calls  has  been  one  of  IBM  Canada’s 
process-improvement  efforts.  Targets  at  the  national,  branch  and  em¬ 
ployee  level  are  reviewed  monthly.  Each  service  rep  carries  a  small  ra¬ 
dio-frequency  terminal  that  transmits  repair-activity  data  to  IBM  ser¬ 
vice  dispatch  centers,  leaving  a  “time  trail”  throughout  the  repair  cycle. 

With  the  help  of  classical  analysis  techniques,  the  mean-time-to-re¬ 
pair  of  most  of  IBM  Canada’s  products  has  been  reduced  by  almost  50 
percent.  “This  translates  into  a  reduction  of  5  million  hours  of  ‘wait 
time’  for  our  customers,”  Corcoran  said.  “The  bottom  line:  a  big  ‘val¬ 
ue  add’  for  our  customers,  the  potential  to  apply  IBM  service  resources 
to . . .  customer  satisfaction  or  to  revenue  tasks,  and  a  round  increase 
in  service-rep  morale  as  measured  on  annual  surveys.”  Such  dramatic 
win-win  outcomes  are  a  hallmark  of  well-executed  process-improvement 
initiatives.  -S.  Wallace 


“IBM  is  well  known  for  their  an¬ 
nual  survey  of  customers.  They’ll 
have  a  market-research  firm  talk  to 
their  customers  blind  to  ask  their 
impressions  of  the  vendors  supply¬ 
ing  hardware  and  software  and  ser¬ 


vices.  This  shows  how  they  stack 
up  to  their  competitors.  It’s  pretty 
hard  to  argue  the  results,  because 
it’s  objective  information  coming  from 
the  outside.” 

Perhaps  a  CIO  has  confidence  in 


the  development  agenda  in  hand,  but 
resources  are  scarce.  “Budget  con¬ 
straints  are  a  symptom  that  the  IS 
group  hasn’t  done  its  job  right,”  ob¬ 
served  Perry.  “If  IS  goes  and  finds 
out  what’s  needed  to  make  the  busi¬ 
ness  successful,  they’re  not  going 
to  have  a  budget  problem.”  Perry 
noted  that  corporations  that  are  in 
bad  financial  straits  will  spend 
$500,000  to  bring  in  a  consultant — 
if  that  will  help  make  them  suc¬ 
cessful. 


improvement  is  the  key , 
not  the  rate  of 
movement  toward  any 
particular  target.  ” 

— Howard  Rubin 


A  CIO  can  make  a  substantial  con¬ 
tribution  to  change  and  improvement 
by  keeping  a  business  focus.  “A  CEO 
of  a  company  couldn’t  give  a  damn 
how  many  function  points  you  pro¬ 
duce  per  cubic  foot  of  office  space,” 
said  Rubin.  “The  issue  is  really  are 
you  delivering  valuable  things  that 
[the  company]  needs  and  that  allow 
[it]  to  prosper. . . . 

“There  isn’t  a  standard  template,” 
Rubin  added.  “Each  company  has  its 
own  drivers,  the  things  that  distin¬ 
guish  it  in  the  market  and  give  it  a 
competitive  edge.”  The  bottom  line: 
“Measurement  programs  for  an  or¬ 
ganization  have  to  be  custom-de¬ 
signed.” 

The  tools  and  techniques  of  IT, 
while  far  from  perfect  for  this  task, 
are  still  the  best  means  available  to 
analyze,  document  and  design  per¬ 
formance-measurement  systems.  And 
the  CIO,  whatever  the  organizational 
constraints,  is  ideally  positioned  to 
support  this  process,  m 


Scott  Wallace  is  an  independent  in¬ 
dustry  analyst  and  journalist  in  War¬ 
wick,  Mass. 
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merica  must  adjust  its  industrial  practices  to  conform 
to  those  of  the  rest  of  the  world.  .  .  .  Our  skills, 
our  plants  and  equipment,  our  technology 
and  our  management  abilities  have  to  be 
better  than  the  rest  of  the  world's. 
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THE  CIO  PERSPECTIVES  SERIES 


The  Process  of  IT:  Organizing  for  Success 


A  three-day  conference  defining  the 
components  of  successful  information 
technology  management: 

The  infrastructure,  technologies  that 
impact  business,  and  management 
and  control  issues. 

Sunday,  October  1 1  through 
Wednesday,  October  14,  1992 
Boca  Raton  Resort  &  Club 
Boca  Raton,  Florida 

For  more  information  or  to  enroll, 
call  800/366-0246 
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SUPERNETWORKING 

THE  HIGH  ROAD 
TO  HIGH-BANDWIDTH 
COMPUTING 

These  days,  when  people  say  they're  yearning 
for  big  bands,  they're  not  being  nostalgic; 
they're  talking  about  serious  networking.  "The 
chip  revolution  didn't  dramatically  change  the 
way  we  look  at  the  world,"  said  ICIT  Executive 
Director  Peter  G.W. 


Keen.  "But  with  really 
massive  bandwidth,  we 
have  the  chance  to 
invent  products  that 
haven't  existed.  What's 
going  on  in  telecommu¬ 
nications  makes  the 
1980s  look  like  a 
turtle  on  Valium." 


The  Big  Band  Era 

The  desire  to  bring  videoconferencing, 
multimedia,  interLAN  communications 
and  other  high-bandwidth  applications 
into  corporate  networks  is  creating  a 
demand  for  data-transmission  volumes 
and  rates  that  existing  data  highways 
are  woefully  inadequate  to  handle. 
Page  38 

The  Band  Plays  On 

The  networks  of  the  future  will  be  more 
difficult  to  manage,  and  the  security, 
accuracy  and  reliability  of  data  will  be 
harder  to  maintain.  CIOs  who  don’t 
follow  the  score  may  find  their  networks 
are  out  of  tune. 

Page  48 

Health  Care's  Band  Leader 

Like  most  health-care  providers  in  the 
nation,  Minnesota’s  Health  One  Corp. 
has  been  hard-hit  by  competition  and 
skyrocketing  costs.  It  hopes  that  high¬ 
speed,  high-bandwidth  networking  will 
help  improve  service  and  cut  costs  by 
making  accessible  to  all  its  physicians 
the  expertise  of  a  limited  number 
of  specialists. 

Page  50 
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ILLUSTRATIONS  BY  DAVID  CUTLER 


SUPERNETWORKING 


An  impending  explosion  of  high-bandwidth 
applications  will  open  a  new  world  of 
communications  possibilities  for  CIOs 
willing  to  invest  in  the  future 

BY  DAVID  FREEDMAN 


ou  survived  the  invasion  of  the  PC.  You’ve  been  han¬ 
dling  the  demand  for  cooperative  computing  with 
aplomb.  Is  the  tough  part  over?  Get  real.  Now  it’s 
time  to  embark  on  a  far-reaching  transformation  of 
your  company’s  communications  infrastructure,  thanks 
to  the  imminent  demand  for  a  quantum  leap  in  da- 
ta-transmission  volumes  and  rates  that  existing  da¬ 
ta  highways  are  woefully  inadequate  to  handle. 

These  days,  when  people  say  they’re  yearning  for 
big  bands,  they’re  not  being  nostalgic;  they’re  talk¬ 
ing  about  serious  networking.  “The  chip  revolution 
didn’t  dramatically  change  the  way  we  look  at  the 
world,”  said  Peter  G.W.  Keen,  consultant  and  exec¬ 
utive  director  of  the  International  Center  for  Infor¬ 
mation  Technologies  in  Washington.  “But  with  real¬ 
ly  massive  bandwidth,  we  have  the  chance  to  invent 
products  that  haven’t  existed.  What’s  going  on  in 
telecommunications  makes  the  1980s  look  like  a  turtle  on  Val¬ 
ium.” 

The  applications  that  new,  high-bandwidth  technology  will 
usher  in  have  been  talked  about  for  at  least  a  few  years  now: 
video-teleconferencing,  multimedia,  workgroup  computing  and 
collaborative  engineering,  LAN-to-LAN  communications  and  net¬ 
worked  supercomputing,  among  others.  In  fact,  all  of  these  feats 
can  be  accomplished  right  now  over  costly,  custom-installed, 
high-speed  communications  lines.  What’s  new  is  that  a  groundswell 
of  interest  seems  certain  to  slowly  but  surely  pull  these  ac¬ 
tivities  into  the  mainstream,  where  a  few  high-speed  connec- 
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Or,  Why  Broadband  Services  From  Your 
Local  Telco  Will  Be  Music  To  Your  Network. 

Broadband  services  unleash  the  true  power  of  the 
public  switched  network.  Let  network  of  computers 
listen  and  talk.  Allow  you  to  bring  up  a  remotely 
stored  document  in  one  window  Video  conferences 
in  two  others.  How?  By  using  cell  relay  fast  packet 
switching,  it  allows  existing  public  networks  to 
transmit  more  information  at  faster  speeds.  So 
things  impossible  now,  will  be  possible  tomorrow 
with  broadband.  High-definition  television.  Interactive 
education.  Image  processing.  High-resolution  faxes. 

To  learn  exactly  what  broadband  services  can  do  for  you 
and  your  business,  talk  to  the  broadband  leaders.  Call 
your  local  phone  company  or  AT&T  Network  Systems 
at  1 800  638-7978,  ext.  6110. 

AIJSl  and  Your 
Local  Phone  Company. 
Technologies  For  The  Real  World. 


AT&T 

Network  Systems 


tions  can’t  hope  to  cope.  And  for  these 
sorts  of  applications,  a  standard  56  Kbps 
phone  connection  may  as  well  be  the  Pony 
Express. 

The  problem  isn’t  that  no  one  knows 
how  to  build  cost-effective,  high-bandwidth 
networks.  It’s  just  that  until  now,  few  or¬ 
ganizations  recognized  the  need.  “We’re  talk¬ 
ing  about  capabilities  that  most  companies 
don’t  know  they  have  yet,”  said  Clete  Gar- 
denhour,  senior  business  planning  manag¬ 
er  for  advanced  transmission  technologies 
at  AT&T  Paradyne  in  Largo,  Fla.  “Despite 
all  the  complex,  high-capacity  computing 
systems  they  employ,  everything  gets  tun¬ 


neled  down  to  the  traditional  ways  of  com¬ 
municating  information  when  it  reaches  the 
network.” 

The  funnel  is  extremely  wide  at  the  top 
and  narrow  at  the  bottom:  While  conven¬ 
tional  copper  wires  are  rarely  pushed  to 
rates  above  1.5  Mbps,  high-bandwidth  ap¬ 
plications  typically  require  speeds  of  any¬ 
where  from  several  megabits  to  a  couple 
of  gigabits.  In  many  cases,  phone  compa¬ 
nies  haven’t  been  prepared  to  install  that 
kind  of  capacity  at  reasonable  time  and  cost. 
But  that’s  changing  fast. 

“Until  last  year,  99  percent  of  the  com¬ 
munications  services  were  initiated  by  the 


When  Less  Is  More 

MIT's  pioneering  data- compression 
techniques  keep  images  sharp  while 
easing  network  demands 

Right  now  sending,  storing,  retrieving  and 
displaying  high-quality  images  takes  rela¬ 
tively  huge  amounts  of  network  bandwidth, 
computing  horsepower  and  disk  space.  But  if 
the  MIT  Media  Lab  in  Cambridge,  Mass.,  has 
its  way,  images  will  get  a  lot  sharper  without 
overburdening  communica¬ 
tions  lines. 

Though  the  Media  Lab  is 
associated  with  such  glam¬ 
orous  technologies  as  virtu¬ 
al  reality — in  which  a  user 
appears  to  interact  with  3-D 
computer-generated  images 
via  special  gloves  and  hel¬ 
mets — the  lab  is  also  a  lead¬ 
er  in  data-compression 
techniques.  That  may  sound 
like  mundane  work,  but  to 
the  Media  Lab,  compression  is  just  a  means  to 
an  end;  while  other  groups  try  to  squeeze 
video  onto  computers,  these  researchers  are 
trying  to  completely  blur  the  line  between  the 
two.  The  results  can  be  spectacular. 

At  the  lab,  video  display  terminals  show  ra¬ 
zor-sharp  film  clips  that  have  been  transmitted 


at  just  a  fraction  of  the  bandwidth  normally  re¬ 
quired.  To  accomplish  that  trick,  a  computer 
digitizes  the  image  and  then  methodically 
strips  away  as  much  information  as  possible 
while  retaining  the  data  that  is  most  important 
to  reconstructing  the  original  image.  Lab  re¬ 
searchers  like  Michael  Bove  apply  “psy¬ 
chophysics”  principles  to  determine,  for  exam¬ 
ple,  that  moving  objects  can  be  blurrier 
because  we  don’t  perceive  them  as  clearly, 
and  that  we  tend  to  notice  screen  “flicker” 
most  in  our  peripheral  vision.  (“There’s  a  good 
evolutionary  reason  for  that,”  said  Bove.  “It’s 
so  when  a  rock  comes  flying  at  you  from  the 
side,  you  duck.”) 

Bove  insists  that  the  hardware  necessary  to 
accomplish  these  sorts  of  bandwidth-saving 
techniques  can  be  packed  into  computers  at 
little  additional  cost.  All  that’s  required,  he 
said,  is  for  the  industry  to  adopt  image-com¬ 
pression  standards.  And  despite  the  lab’s  rep¬ 
utation  for  whimsy,  Bove  insists  that  the  re¬ 
sulting  pretty  pictures  won’t  be  just  for  fun 
and  games.  “The  business  applications  for  this 
technology  are  much  more  important  than  the 
entertainment  applications,”  he  said.  “Every¬ 
body  in  business  is  looking  into  multimedia.” 

— D.  Freedman 
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carriers  and  we  just  bought  them,”  con¬ 
tended  Frank  Dzubeck,  president  of  Com¬ 
munications  Network  Architects  Inc.  in  Wash¬ 
ington.  “But  a  whole  new  mind-set  is 
developing.” 

The  result  is  a  gusher  of  alphabet-soup- 
tagged  network  offerings  that  is  sure  to 
confound  managers.  But  behind  the  tech- 
nobabbly  names  like  SONET,  FDDI,  ATM 
and  SMDS  lies  a  smorgasbord  of  potential 
IT-related  benefits  for  organizations.  And 
given  that  a  study  by  McKinsey  &  Co.  of 
New  York  indicates  that  all  the  money  poured 
into  information  technology  has  yielded  an 
underwhelming  1.4  percent  improvement 
in  productivity,  what  CIO  can  afford  to  ig¬ 
nore  the  upside  of  the  impending  bandwidth 
explosion? 

The  most  immediate  applications  of  high- 
bandwidth  networking  include  videoconfer¬ 
encing,  multimedia,  collaborative  comput¬ 
ing  and  LAN-to-LAN  communications. 

VIDEOCONFERENCING 

One  high-bandwidth  application  that  has  al¬ 
ready  captured  many  companies’  attention 
is  videoconferencing.  Sending  video  images 
over  ordinary  phone  lines  isn’t  a  problem, 
technologically  speaking — witness  AT&T’s 
recent  announcement  of  a  videophone  that 
can  be  plugged  into  a  standard  wall  jack. 
But  the  murky  and  stilted  image  hits  home 
the  inadequacy  of  56K  for  full-motion  video. 
Most  experts  agree  that  acceptable  quality 
for  videoconferencing  begins  at  several  times 
that  rate,  and  that  the  image  doesn’t  look 
really  good  until  you  get  well  into  the  sev¬ 
eral-  or  even  tens-of-megabit  range. 

That’s  a  lot  of  data  highway  just  to  get 
a  look  at  someone’s  mug,  especially  con¬ 
sidering  the  fact  that  businesses  seem  to 
have  gotten  by  just  fine  with  voice  com¬ 
munications  for  most  long-distance  inter¬ 
actions.  But  there’s  a  growing  conviction 
that  the  conventional  telephone  simply 
doesn’t  cut  it  for  important  business  or 
technical  discussions.  “You’ve  got  to  see 
all  the  physical  cues,”  insisted  Tom  Lon¬ 
don,  head  of  the  computing  architectures 
research  department  at  AT&T  Bell  Labs  in 
Holmdel,  N.J. 

Many  companies  hope  that  videoconfer¬ 
encing  can  replace  at  least  some  travel  as 
an  enabler  of  face-to-face  meetings.  There’s 
a  powerful  incentive  to  make  the  switch: 
Whereas  a  meeting  of  12  managers  from 
geographically  dispersed  offices  can  easily 
run  up  a  $10,000  bill  in  travel  costs  alone — 


not  to  mention  the  impact  of  the  time  away 
on  everyone’s  productivity — a  videoconfer¬ 
ence  might  cost  only  a  few  hundred  dol¬ 
lars. 

And  then  there’s  the  convenience  factor. 

“I  don’t  know  about  anyone  else,  but  I 

THE  PROBLEM  ISN'T  THAT  NO  ONE  KNOWS  HOW 
to  build  cost-effective,  high-bandwidth  networks. 
It's  just  that  until  now,  few  organizations  have 
recognized  the  need. 

spend  enough  time  on  planes  already,”  com¬ 
plained  Norman  Weizer,  senior  consultant 
at  Arthur  D.  Little  in  Cambridge,  Mass.  “If 
you  could  get  the  job  done  with  a  video 
call,  that’s  the  way  you’re  going  to  do  it.” 

The  real  trick  to  getting  videoconferencing 
into  the  mainstream,  say  experts,  is  to  shoe¬ 
horn  it  into  existing  local  area  networks 
and  right  onto  the  desktop.  Apple  Com¬ 
puter  has  already  demonstrated  passable 
videoconferencing  over  its  Applenet  LAN, 
and  Fluent  Machines  Inc.  in  Framingham, 

Mass.,  plans  to  bring  out  a  reasonably  high- 
quality  approach  for  other  LANs.  “At  least 
50  percent  of  the  PCs  are  already  wired 
up,  and  LANs  usually  have  the  bandwidth 
you  need  to  implement  videoconferencing,” 
noted  Dzubeck.  “So  that’s  the  way  to  go.” 

MULTIMEDIA 

Videoconferencing  might  be  seen  as  a  sub¬ 
set  of  multimedia,  the  broader  concept  of 
intimately  integrating  images — whether  still 
or  full-motion,  live  or  pre-recorded,  com¬ 
puter-generated  or  photographed — as  well 
as  sound  into  computing.  “Seeing  is  a  much 
broader-bandwidth  way  of  taking  in  infor¬ 
mation  than  trying  to  absorb  text  or  num¬ 
bers,”  said  Peter  Blakeney,  manager  of  U.S. 
operations  at  IBM  in  Atlanta.  “Images  are 
very  concentrated  and  provide  more  in¬ 
volvement.”  Pictures  and  voice  messages 
could  be  transmitted  by  themselves,  he  not¬ 
ed,  or  attached  to  more-conventional  ap¬ 
plications  such  as  spreadsheets. 

Right  now,  the  overwhelmingly  popular 
way  to  transmit  an  image  over  a  network 
is  to  fax  it.  But  most  observers  think  we 
can  do  better.  To  prove  it,  Nynex  is  run¬ 
ning  a  pilot  program  with  several  of  its 
large  Massachusetts  customers  that  involves 
transmitting  various  types  of  digital  images 
from  computer  to  computer  at  a  variety  of 
speeds. 
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Band  Aid 

A  letter-perfect  guide  to  high-band- 
width  technologies 

If  you  want  to  bring  videoconferencing,  multi- 
media,  interLAN  communications  and  other 
high-bandwidth  applications  into  your  network, 
you’ve  got  some  telecommunications  home¬ 
work  to  do.  Most  of  the 
high-bandwidth  carrier 
technologies  have 
been  developed  in  the 
past  few  years,  and 
many  won’t  be  in 
widespread  use  for  a 
few  years  to  come. 
Here’s  a  quick 
overview  of  the  leading 
contenders: 

ATM  (Asynchronous 
Transfer  Mode):  A  tech¬ 
nique  for  having  a  hub  at  a  site  parcel  out  mul¬ 
tiplexed  bandwidth  on  demand  to  a  number  of 
lines. 

BISDN  (Broadband  Integrated  Services  Digi¬ 
tal  Network):  The  broadband  version  of  ordi¬ 
nary  ISDN,  which  is  already  widely  considered 
obsolete  for  any  but  the  smallest  businesses. 
ISDN  specifies  a  standard  for  transmitting  da¬ 
ta,  voice  and  images  over  copper  or  fiber  wires 
at  up  to  1.5  Mbps,  suitable  for  light  traffic  in 
still  images  and  crude  videoconferencing. 
BISDN,  on  the  other  hand,  starts  at  45  Mbps 
and  goes  up  from  there. 

DS1,  DS2,  DS3:  These  phone-company-pro¬ 
vided  Digital  Services  carry  data  and  digitized 
image  and  voice  over  standard  high-bandwidth 
lines.  DS1  runs  over  a  single  1.5  Mbps  T1  line, 
DS2  uses  a  T2  line  to  achieve  6.3  Mbps,  and 
DS3  takes  up  a  T3  line  that  provides  45 
Mbps — the  preferred  speed  for  good-quality 
videoconferencing. 

FDDI  (Fiber  Distributed  Data  Interface):  An 
optical-fiber-based  standard  that  allows  ex¬ 
tending  a  100  Mbps  token-ring  LAN  to  dis¬ 


tances  up  to  120  miles. 

SONET  (Synchronous  Optical  Network):  An 
optical-fiber-based  standard  that  can  provide 
interLAN  links  at  speeds  of  50  Mbps  and  up. 

SMDS  (Switched  Multimegabit  Digital  Ser¬ 
vice):  A  public  digital  network  for  interconnect¬ 
ing  LANs  at  speeds  of  up  to  155  Mbps. 

All  of  these  high-speed  technologies  sound 
wonderful,  of  course.  But  they  aren’t  cheap:  If 
you  want  DS3’s  smooth-as-silk  videoconferenc¬ 
ing  capacity,  for  example,  it  will  run  you 
$30,000  a  month — 30  times  the  cost  of  DS1. 
Right  now,  most  companies  aren’t  ready  to 
spend  that  kind  of  money  just  to  send  pictures 
between  LANs  on  opposite  sides  of  the  coun¬ 
try. 

A  large  part  of  the  problem  is  that  most 
high-bandwidth  schemes  going  over  all  but  the 
shortest  distances  require  optical  fiber  cables, 
and  that  can  be  a  costly  option — if  it’s  avail¬ 
able  at  all.  “Optical  fiber  is  eventually  going  to 
be  the  right  answer  for  most  businesses,  but  It 
isn’t  there  yet  because  of  the  cost  and  the  dif¬ 
ficulty  of  installation,”  said  Clete  Gardenhour, 
senior  business  planning  manager  for  ad¬ 
vanced  transmission  technologies  at  AT&T 
Paradyne  in  Largo,  Fla.  “Anyone  building  a  new 
campus  environment  would  probably  lay  fiber, 
but  we  have  a  heck  of  a  large  installed  base, 
and  it’s  going  to  take  a  long  time  before  every¬ 
thing  gets  rewired.”  Even  if  a  company  is  will¬ 
ing  to  pay  for  a  fiber  cable,  the  phone  company 
may  be  unwilling  or  unable  to  promptly  install  a 
fiber  link  from  the  business  to  its  local  switch¬ 
ing  office.  Gardenhour  notes,  however,  that 
new  technologies  are  pushing  up  the  top 
speed  of  copper  wire  in  the  interim. 

Still,  it’s  clear  that  for  many  companies, 
high-bandwidth  networking  will  have  to  remain 
a  thing  of  the  future.  Well,  it’s  always  nice  to 
have  something  to  look  forward  to. 

— D.  Freedman 
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One  of  the  participants  is  Massachusetts 
General  Hospital,  which  is  experimenting 
with  zipping  X-rays  and  CAT  scans  almost 
instantly  over  networks  (see  related  story, 
Page  53).  (Currently  the  hospital  depends 
on  a  70-person  medical-image  archiving  fa¬ 
cility  that  actually  employs  a  small  fleet  of 
busses  to  relay  hard-copy  images  among 
the  hospital’s  different  locations.)  The  Chris¬ 
tian  Science  Publishing  Society  is  working 
with  Nynex  too,  sending  production-quali¬ 
ty,  scanned  photographs  over  the  network 
that  runs  between  its  newspaper  and  tele¬ 
vision  facilities.  And  at  AT&T  Bell  Labs,  sci¬ 
entists  and  engineers  can  search  for  and  call 
up  images  of  any  of  15,000  technical  mem¬ 
os  stored  as  25  gigabytes  of  digital  data. 

COLLABORATIVE  COMPUTING 

The  ability  of  teams  of  people  to  share  im¬ 
ages  of  each  other  and  their  work  in  real 
time  may  open  up  entirely  new  possibili¬ 
ties  for  companies  whose  employees  are 
scattered  among  geographically  distributed 
facilities. 

“With  businesses  cutting  down  on  their 
white-collar  workforces,  they  will  no  longer 
have  the  luxury  of  having  complete  design 
teams  or  people  with  similar  talents  at  dif¬ 
ferent  locations,”  contended  Arthur  D.  Lit¬ 
tle’s  Weizer.  “Instead  an  employee  will  have 
a  main  job  and  then  work  on  three  or  four 
different  projects  as  part  of  a  task  force 
scattered  around  the  globe.  Rather  than  jet¬ 
lagging  these  groups  with  travel,  compa¬ 
nies  will  support  them  with  high-bandwidth 
communications.” 

Such  groups  could  be  supported  with  a 
wide  variety  of  multimedia  applications,  not¬ 
ed  Dzubeck.  “If  there  are  12  of  us  at  dif¬ 
ferent  places  working  on  the  same  project,” 
he  said,  “and  we’re  all  looking  at  the  same 
spreadsheet,  the  same  graph  and  the  same 
whiteboard,  then  we’ve  greatly  increased 
our  productivity  without  ever  getting  out 
of  our  seats.”  High-bandwidth  collaborative 
capabilities  could  be  especially  important 
to  engineering  teams,  he  noted,  which  of¬ 
ten  need  to  share  complex  blueprints  and 
other  diagrams. 

LAN-TO-LAN  COMMUNICATIONS 

As  with  videoconferencing,  most  experts 
believe  that  existing  LANs,  with  their  gen¬ 
erally  high  speeds,  provide  the  appropriate 
base  on  which  to  build  high-bandwidth  net¬ 
works  for  multimedia  applications.  The  prob¬ 
lem  with  relying  on  LANs,  however,  is  one 


of  which  most  organizations  are  all  too  aware: 
Right  now  it  is  extremely  costly  to  provide 
connections  between  two  or  more  LANs, 
limiting  many  forms  of  information-sharing 
to  groups  working  at  a  single  facility. 

“If  you’re  going  along  at  10  Mbps  on  two 
Ethernet  LANs,”  said  Weizer,  “you  don’t 


HIGH-BANDWIDTH  COLLABORATIVE  CAPABILITIES 
could  be  especially  important  to  engineering  teams, 
which  often  need  to  share  complex  blueprints  and 
other  diagrams. 


want  to  be  slowed  down  by  a  9,600K  cir¬ 
cuit  in  the  middle.” 

Though  full-time  high-bandwidth  con¬ 
nections  are  often  prohibitively  expensive, 
Weizer  noted,  a  solution  is  coming  in  the 
form  of  “bandwidth-on-demand”  services  from 
phone  companies.  These  services,  in  which 
a  company  essentially  rents  a  high-speed 
connection  for  a  few  moments  at  a  time 
when  needed,  will  also  help  organizations 
deal  with  such  existing  LAN-related  prob¬ 
lems  as  how  to  quickly  distribute  new  soft¬ 
ware  to  dozens  of  LANs  scattered  around 
the  world. 

Even  batched  mainframe  applications  will 
benefit,  allowing  banks  and  large  retail  op¬ 
erations  to  cut  down  the  time  it  takes  branch¬ 
es  and  stores  to  send  a  day’s  worth  of 
transactions  to  a  central  site — time  that 
could  be  better  spent  analyzing  the  data 
rather  than  waiting  for  it.  And  as  the  cost 
of  supercomputers  plummets,  more  orga¬ 
nizations  are  interested  in  allowing  engi¬ 
neers  to  share  a  single  machine  over  a 
high-bandwidth  network.  That’s  one  of  the 
reasons  that  3M,  for  example,  is  trying  out 
high-speed  digital  lines  between  its  wide¬ 
ly  separated  facilities. 

If  nothing  else,  the  possibilities  opened 
up  by  high-bandwidth  technology  will  give 
corporate  America  some  interesting  new 
decisions  to  confront.  And  that’s  just  the 
sort  of  shaking  up  that  businesses  need 
right  now,  contends  Keen.  “The  extrapola¬ 
tions  of  current  thinking  won’t  get  us  too 
far,”  he  said.  “We  need  leaps  in  creative 
thinking.  Nintendo’s  Game  Boy  is  more  rad¬ 
ical  than  anything  going  on  in  corporate 
America  right  now.”  Supernetworks  versus 
Mario  Brothers?  Cool.  EEl 


David  Freedman  is  a  freelance  writer  based 
in  Brookline,  Mass. 
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Somehow  the  word  “foreign”  seems  foreign 
these  days.  The  world  is  smaller,  so  people  are 
thinking  bigger,  beyond  borders. 

Yet  cultures  will  always  be  different,  and  that’s 
the  paradox  of  international  business — the  need  to 
be  global  and  local  at  the  same  time. 

At  IBM  were  old  hands  at  it,  and  much  of 
what  we’ve  learned  can  really  help  you. 

Being  local.  We  do  business  in  over  130  coun¬ 
tries,  and  our  offices  are  staffed  and  run  by  people 
who  were  born  there.  IBM  Brazil  is  Brazilian,  IBM 
Italy  is  Italian.  So  they  understand  not  just  your 


Blue  pms  approximate  maior  cities  where  IBM  products  and  services  are  marketed  Actual  number  of  locations  is  greater  The  trademarks  are  owned  as  follows  3M.  Minnesota  Mining  and  Manufacturing  Co.  Burger  King  Burger  King  Corp  ©  1992  IBM  Corp 


an  international  business  machine. 


technical  needs,  but  your  marketplace  and,  most 
likely,  your  industry  Which  can  help  you  avoid  costly 
(and  sometimes  embarrassing)  mistakes.  Also,  we 
build  things  near  your  locations  and  customized  for 
them.  So  your  software  in  Taiwan  speaks  Chinese, 
and  your  cash  drawers  in  France  will  fit  franc  notes. 

Being  global.  Of  course,  your  global  opera¬ 
tions  can’t  be  islands,  you  have  to  manage  the  whole, 
and  we’ll  help  you  do  it.  Our  branches  may  be  local, 
but  they’re  all  on  the  same  team,  and  they’ll  support 
you  in  a  consistent  way  no  matter  where  you  go. 

For  example,  Woolworth,  Burger  King™  and 


3M™  use  our  Selected  International  Account  pro¬ 
gram.  It  helps  them  bridge  cultural,  legal  and  tech¬ 
nical  differences  by  providing  a  single  point  of  con¬ 
tact  that  aligns  IBM’s  worldwide  presence  with  theirs. 

We  can  also  help  you  communicate,  whether 
you  have  your  own  global  network  or  hook  into  ours. 
The  IBM  Information  Network  makes  it  easier  to 
connect  more  than  90  countries  for  electronic  mail, 
EDI  and  more.  You  can  even  pay  in  one  currency. 

To  learn  more,  call  our  — . . ■■■  —  ;zi® 

International  Marketing  Informa-  E  Ezr  EEEE 
tion  Desk  at  1  800  IBM-1774.  zzz ,  '  'iz  7  z: 
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THE  BAND  PLAYS  ON 

And  CIOs  who  don’t  follow  the 
score  may  find  their  networks  are 
out  of  tune 

BY  ALLAN  E.  ALTER 


tff  n  the  future,  networks  will  be  more 
T  difficult  to  manage,  but  vendors  claim 
P  they  will  shoulder  most  of  the  bur¬ 
den.  Assuming  companies  forgo  pri¬ 
ll  vate  networks  for  switched  services — 

;;  and  everyone  we  spoke  to  said  that 

P  seemed  to  be  the  case — “network  man- 

H  agement  will  move  away  from  alarms, 

m  troubleshooting  and  trouble-reporting 

and  into  configuration  management,” 
11  said  Don  Heath,  vice  president  of  da- 
m  ta  marketing  at  MCI  Communications 
j||  Corp.  in  Washington.  With  new  ser- 
vices  like  SMDS  (see  “Band  Aid,” 
|||  Page  44),  network  managers  will  be 

m  able  (within  price  structures  set  by 

the  carriers)  to  monitor  network  status  from 
their  terminals  and  configure  networks  to 
satisfy  bandwidth  requirements  while  ven¬ 
dors  handle  the  headaches  of  troubleshooting 
and  repairing  more-complex  networks. 

Eventually,  networks  will  reach  speeds 
and  levels  of  complexity  beyond  the  abili¬ 
ty  of  humans  to  manage,  according  to  re¬ 
searchers  at  Xerox’s  Palo  Alto  (Calif.)  Re¬ 
search  Center  who  are  exploring  ways  for 
networks  to  configure  themselves  auto¬ 
matically. 

According  to  Bernardo  Huberman,  a  re¬ 
search  fellow  at  PARC,  this  capability  will 
depend  upon  a  “free-market  mechanism”: 
When  a  computer  has  processing  time  avail¬ 
able,  the  machine  broadcasts  that  it  is  free, 
and  programs  on  the  network  bid  for  time 
on  the  free  computer.  The  program  that 
wins  gets  to  migrate  to  the  machine. 

CIOs  will  still  have  their  hands  full.  They 


will  have  to  choose  from  more  service  ven¬ 
dors  and  knit  together  their  services  as  lo¬ 
cal  telephone  monopolies  give  way  to  com¬ 
petition.  And  when  a  company’s  networks 
crash,  “opportunities  for  finger-pointing  will 
go  up  horrendously”  because  a  network 
based  on  switched  services  will  be  owned 
by  many  people,  according  to  David  D.  Clark, 
a  senior  research  scientist  at  MIT’s  Labo¬ 
ratory  for  Computer  Science  in  Cambridge, 
Mass. 

CIOs  will  also  have  a  harder  time  main¬ 
taining  control  over  the  network.  This  may 
surprise  IS  executives,  since  distributed  com¬ 
puting  would  seemingly  increase  the  need 
for  a  single  person  to  oversee  the  network, 
and  CIOs  regard  maintaining  the  network 
infrastructure  as  a  core  part  of  their  jobs. 
But  they  will  have  to  contend  with  many 
centrifugal  forces.  As  corporate  networks 
open  up  to  customers,  suppliers  and  other 
outsiders,  and  wireless  and  cellular  com¬ 
munications  become  commonplace,  entry  in¬ 
to  the  corporate  network  will  be  accessi¬ 
ble  to  anyone,  anywhere. 

“How  do  you  control  who  gets  to  the  in¬ 
formation?”  said  Chunka  Mui,  the  Chicago- 
based  research  director  of  CSC/Tndex’s  Van¬ 
guard  program,  an  advisory  service  on 
emerging  technologies. 

Users  will  purchase  multimedia  applica¬ 
tions  that  put  enormous  demands  on  band¬ 
width,  without  necessarily  notifying  the  IS 
department.  CIOs  will  rely  on  third  parties 
to  give  their  companies’  data  the  TLC  it 
requires.  Finally,  all  these  users,  customers, 
suppliers  and  outsiders — not  to  mention  line 
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managers — will  want  more  of  a  say  in,  and 
even  some  control  over,  managing  the  net¬ 
work  they’ve  come  to  rely  upon.  CIOs  may 
well  find  themselves  battling  to  maintain 
control. 

It  will  become  both  more  important  and 
more  difficult  to  ensure  the  security,  accu¬ 
racy  and  reliability  of  data.  The  tendency 
of  companies  toward  open  borders  and  in¬ 
creased  entry  points  into  the  network  will 
make  it  easier  for  snoops,  whether  from 
inside  or  outside  the  company,  to  steal  da¬ 
ta  and  for  users  to  bring  inaccurate  data 
into  the  system. 

The  speed  of  these  networks  will  spread 
inaccurate  information,  harmful  gossip  and 
viruses  more  quickly  through  an  organiza¬ 
tion.  “If  you  don’t  have  network  and  com¬ 
puter  security  under  control,  you  will  be 
in  a  real  dilemma,”  said  Clark.  Users  on 
the  network,  not  just  network  administra¬ 
tors,  will  have  to  worry  about  security  breach¬ 
es  too,  as  they  routinely  have  more  con- 


AS  CORPORATE  NETWORKS  OPEN  UP  TO  CUSTOMERS, 
suppliers  and  other  outsiders,  and  wireless  and  cellular 
communications  become  commonplace,  entry  into 
the  corporate  network  will  be  accessible  to  anyone, 
anywhere. 

tact  with  outside  networks. 

IS  organizations  will  need  to  look  more 
closely  at  the  necessity  of  encrypting  data 
and  using  digital  signatures — unique  bit  pat¬ 
terns  that  identify  the  actual  sender  of  an 
instruction  or  piece  of  information — to  im¬ 
prove  security  and  authenticity.  To  date, 
several  standards  for  digital  signatures  have 
been  proposed,  but  none  have  won  out,  ac¬ 
cording  to  Xerox  PARC  researcher  Ralph 
C.  Merkle. 

The  importance  of  network  reliability  will 
only  increase  as  networks  carry  more  and 
more  data.  “IS  organizations  will  have  to 
reconceive  the  issues  of  fault  tolerance  and 
recovery,”  said  Mui.  BE] 


The  Road  To  Supernetworking 

The  steady  increase  in  bandwidth  makes  it  possible  to  run  incredibly  complex, 

data-dense  applications  over  networks 


BANDWIDTH 

AVAILABILITY 
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622.08  Mbps 
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155.52  Mbps 
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51.84 

Mbps 


DS3 
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Mbps 


T1 

1.544  Mbps 


DSO 

64  Kbps 

50  bps 
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*  Nanotechnology:  Materials  manipulation  at  the  atomic  or  molecular  levels.  One  potential  use  would  he  to  provide 
high-capacity  storage  for  very  high-speed  networking. 

**  HPPI  (High-Performance  Parallel  Interface):  A  set  of  standards  for  local-area  connections.  Enables  networking 
at  gigabit  rates  by  sending  information  in  parallel.  Now  in  use  for  supercomputers,  connections  for  FDD I  LANs. 
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SUPERNETWORKING 

PROFILE 


HEALTH  CARE'S 
BAND  LEADER 


Minnesota's  largest  health-care 
provider  is  participating  in  a  trial 
of  high-speed ,  high-bandwidth 
networking  that  it  hopes  will  help 
improve  service  and  cut  costs  by 
making  accessible  to  all  its 
physicians  the  expertise  of  a 
limited  number  of  specialists 

BY  ALLAN  E.  ALTER 


upernetworking  seems  a  little  less 
like  science  fiction  when  a  large 
cost-cutting  outfit  like  Health  One 
starts  experimenting  with  it. 

Health  One  Corp.,  of  Brook¬ 
lyn  Center,  Minn.,  is  the  Twin 
Cities’  largest  health-care  provi¬ 
der  and  the  state’s  11th  largest 
employer.  It  is  a  not-for-profit  chain 
of  hospitals,  nursing  homes  and 
other  health-care  service  providers 
scattered  across  Minnesota  and 
Wisconsin. 

Like  other  health-care  pro¬ 
viders,  Health  One  has  been  hard- 
hit  by  competition  and  high  costs. 
It  operates  in  an  unusually  competitive  re¬ 
gion:  Half  the  population  is  enrolled  in  HMOs, 
and  Health  One  must  compete  for  its  pa¬ 
tients  against  three  other  large  hospital  chains. 
It  is  also  deeply  in  debt:  At  the  beginning 
of  1991,  according  to  Dun  &  Bradstreet, 
total  liabilities  were  three  times  Health  One’s 
net  worth. 

Health  One  is  responding  to  these  busi¬ 
ness  pressures  with  closings  and  layoffs, 
and  by  consolidating  operations,  according 


to  Dick  Blair,  executive  vice  president  re¬ 
sponsible  for  administration,  finance  and  in¬ 
formation  services.  In  January  the  organi¬ 
zation  announced  plans  to  merge  with 
LifeSpan  Inc.,  a  competing  health-care  sys¬ 
tem  of  comparable  size. 

Health  One  wants  to  cut  medical  costs, 
too,  without  sacrificing  quality  or  its  com¬ 
petitive  strategy,  according  to  Alan  Abram¬ 
son,  director  of  strategic  computing  sys¬ 
tems.  The  organization  wants  to  continue 
to  offer  a  complete  spectrum  of  medical 
services  to  referring  physicians  and  HMOs 
while  consolidating  costly  high-tech  spe¬ 
cialties  such  as  heart  surgery  in  a  few  med¬ 
ical  centers.  (Its  local  hospitals  will  con¬ 
tinue  to  offer  standard,  less-expensive 
services  like  obstetrics  and  orthopedics.)  In 
order  to  make  specialists  in  one  facility 
available  to  practitioners  in  others,  it  is 
turning  to  supernetworking. 

Along  with  13  other  Minnesota  compa¬ 
nies,  Health  One  is  participating  in  a  trial 
of  high-speed,  high-bandwidth  networking 
being  run  by  regional  carrier  US  WEST 
Communications.  (Other  vendors  involved 
in  the  project  include  AT&T  Network  Sys- 
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DICK  BLAIR:  NETWORKING  IS  A  WAY  TO  BOTH  IMPROVE  MEDICAL  CARE  AND  LOWER  COSTS. 


medical  services. 
The  company  is 
trying  to  consoli¬ 
date  many  of  its 
costly,  high-tech 
specialties  in  a 
few  medical  cen¬ 
ters  and  use  su- 
pemetworlcing  to 
make  the  exper¬ 
tise  of  radiolo¬ 
gists  and  other 
specialists  avail¬ 
able  to  all  practi¬ 
tioners. 


terns,  VideoTelecom,  ADC  Telecommunica¬ 
tions,  Fujitsu  and  Siemens  Stromberg-Carl- 
son.)  The  purpose  of  US  WEST’S  COM¬ 
PASS  (for  COMmunications  Program  for 
Advanced  Switched  Services)  trial  is  to  un¬ 
cover  practical,  cost-effective  applications 
for  these  networks.  Health  One  will  be  test¬ 
ing  medical-imaging  and  videoconferencing 
applications  for  long-distance  radiology  and 
other  medical  and  business  opportunities. 

ith  faster  transmission  speeds,  high- 
quality  medical  images  such  as  mag¬ 
netic  resonance  images  (MRIs)  and 
computerized  axial  tomography  (CAT) 
scans  can  be  transmitted  quickly  over 
long  distances.  This  could  improve  medi¬ 
cal  care  throughout  the  Health  One  chain 


by  making  the  services  of  radiologists — the 
experts  who  interpret  these  images — more 
accessible  to  all.  Health  One  will  be  ex¬ 
ploring  the  following  applications: 

•  Radiologists  on  call  for  off-hour  emer¬ 
gencies  will  be  able  to  receive  medical  im¬ 
ages  at  their  home  workstations  in  sec¬ 
onds.  Emergency-room  physicians  will  no 
longer  need  to  wait  for  the  image  to  be  de¬ 
livered  to  the  radiologist’s  home,  or  for  the 
radiologist  to  come  to  the  hospital. 

•  Physicians  in  any  Health  One  facility 
will  be  able  to  have  their  patients’  images 
interpreted  by  the  most  appropriate  radiol¬ 
ogist  in  the  chain.  “A  specialist  [will  be  able 
to]  do  interpretations  for  many  more  cus¬ 
tomers,”  said  Abramson. 

•  Physicians  and  radiologists  need  not  be 
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SUPERNETWORKING 


RADIOLOGISTS 
on  call  lor 
off-hour  emer¬ 
gencies  will  be 
able  to  receive 
medical  images 
at  their  home 
workstations  in 
seconds.  And 
physicians  in  any 
Health  One  facil¬ 
ity  will  be  able 
to  have  their 
patients'  images 
interpreted  by 
the  most  appro¬ 
priate  radiol¬ 
ogist  in  the 
chain. 


together  to  confer.  When  a  case  requires 
a  team  of  practitioners  in  different  loca¬ 
tions  to  examine  an  image  together,  they 
can  do  so  in  their  own  offices  instead  of 
traveling  to  one  site. 

•  Radiologists  will  be  able  to  use  voice 
and  electronic  messaging  to  instantly  relay 
their  analyses.  Standard  practice  has  been 
to  dictate  reports  for  later  transcription, 
except  in  emergencies  (when  telephones 
are  used). 

Health  One  plans  to  begin  testing  home 
workstations  for  emergency  use  and  other 
applications  later  this  year.  Radiologists  will 
continue  to  use  dictation  equipment,  but 


Abramson  is  looking  into  new  ways  to  pro¬ 
vide  instant  interpretation  in  emergencies. 

This  test  will  utilize  switched  DS1  ser¬ 
vices  in  the  form  of  a  standard  DS1  or  pri¬ 
mary-rate  ISDN  line  to  obtain  the  1.544 
Mbps  of  bandwidth  initially  required.  How 
much  bandwidth  will  ultimately  be  needed 
may  depend  on  such  details  as  the  num¬ 
ber  of  pixels  on  radiologists’  screens.  “What 
is  high  resolution  for  an  IS  manager  may 
be  unacceptable  for  a  radiologist,”  said  Abram¬ 
son.  “We  think  a  512-by-512  dots-per-square- 
inch  screen  and  a  16-pixel  gray  scale  is 
high  resolution.  Radiologists  talk  about  1,024- 
by- 1,024.  That  gets  us  into  technical  ques- 


Technology  X-Ray 

An  inside  look  at  Health  Ones 
communications  infrastructure 

Advanced  communications  development 
for  Health  One  Corp.,  a  multifacility 
health-care  provider  in  Brooklyn  Center,  Minn., 
is  based  on  a  US  WEST  Communications  broad¬ 
band  applications  trial  called  COMPASS  (COM- 
munications  Program  for  Advanced  Switched 
Services).  This  program  is  designed  to  intro¬ 
duce  and  evaluate  switched  broadband  ser¬ 
vices  in  daily  applications. 

Health  One  will  be  utilizing  several  network 
architectures  and  platforms  across  bandwidth 
categories  for  a  videoconferencing  application 
among  three  locations.  Other  vendors  involved 
in  the  project  include  AT&T  Network  Systems, 
VideoTelecom,  ADC  Telecommunications,  Fujit¬ 
su  and  Siemens  Stromberg-Carlson. 

Multimedia  video  capabilities  will  be  tested 
using  VideoTelecom  free-standing  conferenc¬ 
ing  equipment.  The  VTC  units  employ  the  latest 
video-industry  standard  H.261-compatible  al¬ 
gorithms,  which  provide  full-duplexed  audio 
and  high-resolution  graphics  capability.  Mo¬ 
tion-video  resolution  is  achieved  through  both 
compression  and  bandwidth.  Using  current 
compression  algorithms,  full-motion  video  re¬ 
quires  only  384  Kbps. 

Health  One  will  initially  test  switched  DS1 


(Tl)  services  capable  of  delivering  1.544  Mbps 
of  bandwidth  on  demand  in  the  form  of  a  stan¬ 
dard  DS1  or  a  primary-rate  ISDN  line.  Later,  ei¬ 
ther  SMDS  or  broadband  ISDN  services  will 
demonstrate  how  video  communications  can 
be  supported  by  a  variety  of  network  services. 

The  switching  technology  will  employ  Class 
5  digital  central  offices  and  ISDN  (both  basic- 
and  primary-rate),  with  the  appropriate  termi¬ 
nation  equipment  and  the  use  of  a  network 
bridge  to  manage  multipoint  videoconferenc¬ 
ing  connections.  (This  is  the  first  experimental 
use  of  a  video  bridging  device  in  an  RBOC  net¬ 
work.)  This  will  enable  US  WEST  to  build  a  high- 
bandwidth  pathway  for  the  duration  of  a  video 
session  and  break  it  down  at  its  conclusion, 
much  as  with  a  standard  voice  call. 

Health  One  and  US  WEST  officials  will  use 
the  same  technology  for  data  transmission 
among  the  organization’s  clinics,  physician  of¬ 
fices  and  hospitals.  Switched  broadband  is 
viewed  as  a  complement  to  existing  dedicated 
networks  for  sporadic  or  unusual  data  trans¬ 
missions. 

The  radiology  trial  will  employ  Macintosh  or 
IBM-compatible  graphics  workstations  to  re¬ 
ceive  compressed  images  for  review  and  con¬ 
sultation.  The  trial  will  determine  the  appropri¬ 
ate  use  of  this  level  of  technology  compared 
to  the  dedicated  but  distance-limited  equip¬ 
ment  currently  in  use. 
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tions  like  compression  algorithms  and  screen 
refresh  rates,  and  how  much  bandwidth  is 
practical.  That’s  what  we’re  trying  to  dis¬ 
cover  in  the  trials.” 

The  more  Health  One  centralizes,  said 
Blair,  the  more  essential  close  rela¬ 
tionships  and  meetings  between  head¬ 
quarters  staff  and  field  managers  will 
be.  Videoconferencing,  he  hopes,  will 
enable  Health  One  officials  to  conduct  ef¬ 
fective  meetings  without  wasting  time  trav¬ 
eling. 

The  company  will  initiate  a  six-month 
trial  of  videoconferencing  later  this  year. 
Top  management  will  try  out  the  technol¬ 
ogy  first;  if  the  trial  is  successful,  middle 
management  and  physicians  will  become 
users  as  well.  Executives  will  be  able  to 
transmit  spreadsheets,  charts  and  video¬ 
tapes  (of  new  admissions  or  medical  pro¬ 
cedures,  for  example)  directly  from  PCs  or 
VCRs  over  the  videoconferencing  circuit. 
In  the  future,  said  Abramson,  the  system 
could  be  used  to  link  doctors  in  rural  clin¬ 
ics  with  their  Twin  Cities  colleagues,  and 
for  continuing  medical  education. 

While  Health  One’s  participation  in  the 
COMPASS  program  will  be  limited  to  these 
two  trials  for  now,  Abramson  mentioned 
other  supernetworking  applications  he’d  like 
to  see.  Just  as  the  transmission  of  CAT 
scans  and  MRIs  will  help  spread  the  wealth 
of  radiologist  expertise,  so  would  real-time 
video  imagery  enable  other  specialists  to 
consult  on  more  cases.  And  high-speed  net¬ 
works  could  help  medical  records  and  im¬ 
ages  move  more  efficiently  through  the 
Health  One  chain,  minimizing  paperwork 
and  redundant  data. 

Several  factors  could  prevent  Health  One 
from  making  these  experiments  permanent. 
“We  may  find  that  some  applications  are 
too  costly,”  said  Abramson.  “We  don’t  know 
what  a  good  price  point  would  be  for  us.” 
And  while  radiologists  tend  to  be  receptive 
to  new  technology,  he  said,  other  doctors 
may  not  be — although  “most  physicians  are 
receptive  to  anything  that  can  improve  the 
efficiency  of  their  business.” 

Patients  may  not  be  receptive  either.  “We 
have  no  idea  how  patients  feel  about  these 
applications,  and  it’s  one  of  the  things  we’d 
like  to  find  out,”  said  Blair. 

Still,  the  opportunity  to  be  first  with  ap¬ 
plications  that  promise  to  improve  the  qual¬ 
ity  of  medical  care  while  cutting  costs  makes 
the  risks  worthwhile.  BEI 


Band  in  Boston 

Nynex  and  four  Boston  hospitals  are  also 
running  trials  of  high-speed,  high-bandwidth 
network  applications 

CHILDREN’S  HOSPITAL 

Multimedia  Medical  Records 

The  nuclear-medicine  department  is  experimenting  with  multi- 
media  patient  reports.  These  combine  medical  images,  voice 
and  text  annotations,  and  information  from  the  patient’s 
records.  These  reports  will  be  created  by  medical-imaging 
specialists  and  will  be  accessible  for  viewing  by  other  physi¬ 
cians  on  the  network.  Another  application  allows  several 
physicians,  viewing  the  same  image  from  workstations  in  dif¬ 
ferent  locations,  to  point  out  features  of  the  image  to  one  an¬ 
other  with  a  cursor.  An  experimental  system  using  FDDI-based 
fiber  LANs  is  now  running. 

NEW  ENGLAND  MEDICAL  CENTER 

Online  Operating-Room  Videos 

The  cardiology  department  will  be  the  focus  of  a  trial  using 
video  technology.  Pictures  of  patients’  heart  valves  will  be 
transmitted  at  30  frames  per  second  over  a  network  between 
the  Center  and  a  referring  hospital.  These  images  will  be 
viewable  at  both  sites.  The  trial  was  expected  to  begin  by 
May  1,  using  T3  circuits  running  at  45  Mbps. 

BRIGHAM  AND  WOMEN’S  HOSPITAL 

Physicians,  Home  Network 

This  hospital  will  run  two  applications  for  physicians  working 
at  their  home  computers.  One  will  allow  emergency-room 
staff  to  transmit  medical  images  such  as  CAT  scans  and 
MRIs.  Another  will  enable  doctors  to  rehearse  surgical  proce¬ 
dures  at  home  as  they  now  do  at  the  hospital,  by  transmitting 
three-dimensional,  rotatable  images  of  the  patient.  These  ap¬ 
plications  were  expected  to  be  running  by  May  15. 

MASSACHUSETTS  GENERAL  HOSPITAL 

HMO-Hospital  Image  Transmittal 

Mass  General  is  testing  an  application  that  enables  still  med¬ 
ical  images  to  be  scanned  and  digitized  at  a  suburban  site, 
transmitted  over  a  high-speed  network  to  the  hospital,  and 
stored  in  Mass  General’s  picture-archiving  system. 

The  hospital  has  established  T1  and  T3  links  with  the  Har¬ 
vard  Community  Health  Plan’s  Burlington,  Mass.,  facility. 

Links  with  three  other  facilities  are  planned.  -A.AIter 
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Globalization,  organizational  change, 
a  culturally  diverse  workforce — these 
are  some  of  the  things  that  Wharton 
Dean  Tom  Gerrity  wants  his  MBA 
candidates  exposed  to.  And,  oh  yes, 
IT  is  important  too. 

THE 

DEAN’S 

LIST 


BY 

ALLAN  E. 
ALTER 


No  man  is  an  island,  entire  of 
himself,”  wrote  the  poet  John 
Donne.  Thomas  P  Gerrity,  dean 
of  the  University  of  Pennsylva¬ 
nia’s  Wharton  School  of  Busi¬ 
ness  in  Philadelphia,  has  a  corollary: 
No  profession  is  an  island,  entire  of 
itself — least  of  all  the  IS  manage¬ 
ment  profession. 

“It  is  not  healthy  to  view  IS  as  a 
narrow  discipline,”  said  Gerrity.  “To 
be  a  really  effective  IS  executive  or 
general  manager  exploiting  IT,  you 
need  strong  general-management  and 
leadership  skills  .  .  .  similar  to  those 
required  by  any  effective  business 
leader.” 

In  his  view,  students  who  seek  to 
become  effective  CIOs  or  other  busi¬ 
ness  leaders  in  today’s  world  “should 
follow  a  broad  program  in  all  man¬ 
agement  functions  and  disciplines.” 
And  that  is  just  what  Gerrity  and 
the  Wharton  faculty  hope  to  provide 
through  their  new  MBA  curriculum. 

CIOs  know  Gerrity  well.  Before 
coming  to  Wharton  in  July  1990,  he 
founded  and  served  as  CEO  of  the 
Index  Group  management-consulting 
firm  in  Cambridge,  Mass.  He  be¬ 
came  the  president  of  CSC  Consulting 
after  the  Index  Group  was  purchased 
by  Computer  Sciences  Corp.,  and  re¬ 
named  CSC  Index.  Altogether,  Ger¬ 
rity  spent  20  years  at  Index,  advis¬ 
ing  CIOs  and  other  executives  on 
the  strategic  role  of  information  tech¬ 
nology  and  on  how  to  bring  about 
organizational  change. 

Now  he  hopes  to  influence  an  even 
broader  audience  by  becoming  an  ed¬ 
ucator.  “I  loved  being  in  the  busi¬ 
ness  world,”  said  Gerrity.  “I  loved 
being  an  entrepreneur.  Yet  this  [po¬ 
sition]  presented  me  with  an  op¬ 
portunity  to  influence  not  just  the 
destiny  of  one  firm,  but  thousands 
of  folks  year  after  year.  I  shook  1,700 
hands  at  diploma  time.  That’s  an 
enormous  amount  of  talent.” 

IS  is  just  one  thread — though  an 
essential  one — in  the  educational 
tapestry  Gerrity  and  the  Wharton 
faculty  are  weaving  for  their  stu¬ 
dents.  Call  it  education  for  global 
business  leadership.  That’s  short  for 
preparing  students  for  what  Gerrity 
referred  to  as  “the  litany” — leader- 
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THOMAS  GERRITY:  Students  who  want  to  be  effective  CIOs  should  follow  a  broad  program  in  all  management  functions  and  disciplines. 


ship  for  a  fast-changing  business  world 
turbo-driven  by  globalization,  orga¬ 
nizational  change,  cross-functional  in¬ 
tegration  within  companies,  new  tech¬ 
nologies,  complex  private/public- 
sector  links  and  regulations,  a  cul¬ 
turally  and  ethnically  diverse  work¬ 
force,  und  so  weiter  (multilingual  too). 

“It  used  to  be  you  looked  for  that 
kind  of  leadership  in  the  leader  of 
very  large  organizations,”  said  Ger- 
rity.  “But  as  organizations  become 
more  decentralized,  flexible  and  in¬ 
novative,  more  of  that  broad-gauge 
leadership  is  being  asked  for  in  man¬ 


agers  at  lower  levels  in  the  organi¬ 
zation,  earlier  in  their  careers.  MBA 
programs  need  to  be  delivering  ma¬ 
terial  related  to  these  skills.  Busi¬ 
nesses  are  demanding  we  produce 
Renaissance  leaders.” 

In  response,  Gerrity  inaugurated 
a  pilot  MBA  program  that  was  de¬ 
veloped  by  Wharton  faculty  and  stu¬ 
dents.  Wharton’s  MBA  catalog  touts 
it  as  “the  most  significant  advance¬ 
ment  in  management  education  in 
30  years.”  But  Gerrity  insisted  this 
pilot  does  not  radically  break  from 
the  “fundamental  core  values”  of  ex¬ 


isting  MBA  programs.  Nor  is  it  a 
reaction  to  recent  articles  question¬ 
ing  the  value  of  the  MBA  degree — 
doubts  that  Gerrity  dismissed  as  “pure 
poppycock.”  (The  rise  in  in-house 
training  and  education  is  “a  very 
healthy  response  to  the  demand  for 
imparting  new  knowledge,  but  it  is 
not  a  replacement  for  an  MBA,”  he 
said.) 

The  pilot  program,  whether  it 
proves  successful  or  not,  is  a  clear 
statement  of  direction  for  business 
education.  The  program  is  global  and 
interdisciplinary  (“integrative”  is  the 
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word  Gerrity  used)  in  substance  and 
style.  Basic  disciplines  are  team- 
taught  by  faculty  members  from  sev¬ 
eral  Wharton  departments,  in  order 
to  bring  a  cross-functional  perspec¬ 
tive  to  traditional  subjects  such  as 
marketing  and  finance.  Spending  four 
weeks  in  East  Asia  or  Western  Eu¬ 
rope  to  witness  foreign  businesses 
in  action  is  mandatory.  Courses  in 
organizational  design,  risk  and  cri¬ 
sis  management,  teamwork  and  in¬ 
novation  are  being  added  to  the  cat¬ 
alog. 

Students  are  also  required  to  take 
a  year-long  “Leadership  Skills 
Course,”  which,  said  Gerrity,  “in¬ 
troduces  leadership,  communication, 
self-assessment,  negotiation  and  man¬ 
agement  skills,  and  ethical  values — 
[all  within]  the  context  of  managing 
a  diverse  workforce  across  business 
functions  and  national  boundaries.” 
In  this  course,  students  form  teams 
designed  to  reflect  a  mix  of  genders, 


LJusinesses  are 
demanding  we  produce 
Renaissance  leaders.  ” 

— Thomas  Gerrity 


races,  national  origins  and  function¬ 
al  differences. 

Where  does  the  IS  function  fit  in¬ 
to  all  of  this?  Wharton’s  MBA 
programs,  new  and  old,  offer  a 
major  in  management  information  sys¬ 
tems.  But  since  the  business  changes 
that  shaped  the  new  MBA  program 
also  affect  IS  executives,  CIO 
wannabes  need  the  same  integrative 
education  as  other  executives.  The 
flip  side  is  that  since  IT  and  IS  are 
among  the  forces  driving  change,  any 


MBA  student  who  hopes  to  succeed 
in  the  21st  century  needs  solid  school¬ 
ing  in  IS. 

“We  want  MBA  students  to  un¬ 
derstand  the  obvious:  Information 
technologies  are  very  important 
strategic  tools  and  weapons,”  Ger¬ 
rity  said.  “And  we  want  them  to  have 
some  sense  for  the  real  issues  that 
need  to  be  managed  in  order  to  suc¬ 
cessfully  derive  that  strategic  ben¬ 
efit,  [to  spot]  those  benefits,  and  to 
avoid  the  risks  and  pitfalls.”  In  ad¬ 
dition  to  the  strategic  side,  IS  and 
IT  should  be  understood  from  a  func¬ 
tional  perspective — how  they  are  de¬ 
ployed  in  the  “various  functions  of 
business,”  such  as  marketing. 

Gerrity  criticized  IS-related  cours¬ 
es  that  are  overly  technical.  “Tech¬ 
nology  provides  useful  background, 
but  the  really  useful  issues  are  the 
relationships  between  technology  and 
business  applications,”  he  said.  Ac¬ 
cording  to  Gerrity,  the  most  impor- 
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tant  questions  to  examine  concern 
the  linkage  between  IT  and  busi¬ 
ness  value,  and  the  process  of  chang¬ 
ing  human  behavior  in  order  to  gain 
business  value.  “That’s  where  the 
strategic  view  and  the  business-func¬ 
tion  view  help.” 

Ironically,  teaching  IS  is  an  espe¬ 
cially  tricky  educational  task  because 
it  is  the  interdisciplinary  discipline 
par  excellence.  “We  sometimes  treat 
IS  as  one  discipline,  but  it’s  not,” 
said  Gerrity.  “IS  is  very  multifaceted. 
There  is  no  function  that  touches 
the  organization  more  intimately  and 
at  every  aspect,  from  nitty-gritty  op¬ 
erations  to  the  global  strategic  lev¬ 
el.  It  interfaces  with  marketing,  pro¬ 
duction,  R&D  laboratories,  executive 
offices,  strategy,  accounting  and  fi¬ 
nance.  It  touches  on  every  time  frame, 
from  immediate  operational  activi¬ 
ties  to  long-term  strategy.  That  makes 
IS  a  unique  animal....  I  think  we  are 
still  grappling  with  effective  ways  to 
teach  IS.” 

The  curriculum  and  pedagogy  of 
the  new  MBA  program  will  un¬ 
doubtedly  change — since  it  is,  after 
all,  only  a  pilot.  (Fewer  than  20  per¬ 
cent  of  incoming  full-time  MBA  stu¬ 
dents  participated  in  the  curriculum 
this  year.)  But  so  far,  Wharton  is  of¬ 
fering  a  four-pronged  approach  to  IS 
enlightenment. 


We  want  MBA 

students  to  understand 
the  obvious: 
Information 
technologies  are  very 
important  strategic 
tools  and  weapons. 
And  we  want  them  to 
have  some  sense  for  the 
real  issues  that  need  to 
be  managed  in  order 
to  successfully  derive 
that  strategic  benefit.  99 

— Gerrity 


First,  the  new  MBA  program  con¬ 
tinues  a  10-year-old  trend  in  Whar¬ 
ton’s  traditional  program  to  include 
IS  management  issues  in  core  class¬ 
es.  The  course  on  marketing,  for  ex¬ 
ample,  discusses  the  use  of  point- 
of-sale  scanner  data  by  supermarkets 
and  retailers. 

The  curriculum  also  includes  cours¬ 
es  on  specific  IS  themes.  One  that 


WHARTON  MBA  students  receive  an  education  for  global  business  leadership. 


is  required  is  a  class  on  “Operations 
Management:  Strategy  and  Technol¬ 
ogy.”  And  there  are  some  IS-relat- 
ed  electives:  “Technology  for  Man¬ 
agers,”  which  focuses  on  managing 
technological  innovation  and  inte¬ 
grating  new  technologies  with  cor¬ 
porate  strategies,  and  “Information: 
Industry  Structure  and  Competitive 
Strategy,”  which  examines  the  com¬ 
petitive  implications  of  IT  and  strate¬ 
gic  and  systems  planning. 

Other  courses  help  build  an  un¬ 
derstanding  of  the  deployment  of  in¬ 
formation  technology.  A  new  elec¬ 
tive  on  risk  and  crisis  management, 
said  Gerrity,  “focuses  on  how  to  man¬ 
age  risk  in  the  course  of  managing 
change.”  Gerrity  also  expects  that 
courses  on  entrepreneurship,  inno¬ 
vation  and  managing  change,  among 
others,  will  help  students  manage 
technology. 

Finally,  students  have  ample  op¬ 
portunity  to  use  information  tech¬ 
nology.  Personal  computers  are  de 
rigueur  for  Wharton  MBA  students. 
Faculty  are  learning  to  create  mul¬ 
timedia  presentations  at  the  school’s 
pilot  multimedia  center.  But  perhaps 
the  most  advanced  users  of  IT  among 
Wharton’s  student  body  are  those 
enrolled  in  its  executive  MBA  pro¬ 
gram  for  students  who  work  full  time. 
A  wide  area  network  links  these  stu¬ 
dents’  home  computers  with  those 
of  other  students  and  faculty  mem¬ 
bers,  allowing  them  to  send  spread¬ 
sheets,  reports  and  E-mail  messages 
to  professors  and  peers  alike. 

Whatever  the  fate  of  the  new  MBA 
program,  odds  are  that  Gerrity  will 
lead  Wharton  into  the  21st  century. 
This  youthful-looking  and  energetic 
man  is  only  the  11th  dean  in  Whar¬ 
ton’s  110-year  history  (and  only  the 
second  to  come  from  the  private  sec¬ 
tor  rather  than  academia).  The  school 
makes  a  fine  fulcrum  from  which  to 
move  the  business,  academic  and — 
even  after  leaving  Index  and  CSC 
Consulting — IS  worlds.  For  “managing 
across  both  functional  and  cultural 
differences,  as  well  as  across  ethnic 
and  national  differences  ...  are  the 
same  skills  that  IS  people  find  they 
need  to  introduce  technology-related 
change  in  organizations.”  [sED 


58 


CIO/MAY  15,  1992 


“To  me,  service  and  support  are  the  two  most  important  words  in 
this  business.  And  CA  agrees.  I  don’t  know  any  vendor,  hardware  or 
software,  that  does  as  much  today  to  help  its  clients  as  CA  does.” 

Around  the  clock.  And  around  the  world.  We  give  our  clients  the 
most  comprehensive  and  responsive  service  and  support  in  the 
industry  It’s  one  reason  why  more  than  95%  of  the  Fortune  500 
choose  CA  software.  They  know  that  in  times  like  these, 
service  and  support  is  more  important  than  ever. 

And  we  couldn’t  agree  more. 


CA90s 


CA’s  Computing 
Architecture 
For  The  90s. 
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Putting  Together  Mission-Critical  Information  Faster. 

Fast  access  to  enterprise  information  can  provide  a  powerful  com¬ 
petitive  weapon  for  your  organization.  But  getting  mission-critical  infor 
mation  from  conventional  mainframe  relational  databases  is  very 
time-consuming  and  costly. 

Conventional  mainframes  simply  bog  down 
when  confronted  with  the  task  of  accessing  infor¬ 
mation  from  large  databases.  Creating  a  bottleneck 
that  slows  management  decision-making.  If  you 

can  access  the  data  at  all. 

Parallel  processing  technology  gives  the 
NCR  System  3600  computing  power  your  current 
mainframe  can’t  match.  Actual  customer  bench¬ 
marks  show  the  System  3600  offers  order-of- 
magnitude  improvements  in  response  times  for 
database  inquiries.  From  hours  to  minutes.  Timely 
information  to  help  you  outpace  your  competition 
and  provide  better  service  to  your  customers. 

Similar  gains  can  be  realized  in  other  compute-intensive  applications- 
on-line  transaction  processing,  expert  systems,  imaging  and  multimedia. 
Conventional  mainframes  don’t  have  the  power  to  handle  these  or  other 

emerging  applications  that  will  be  critical  to  your  enterprise  in  the 
tuture.  While  the  NCR  System  3600  was  designed  to  facilitate  them. 

The  System  3600  is  part  of  a  scalable  family  based  on 
cost-effective  microprocessor  technology  that  extends  from 
portable  PCs  to  a  tuture  enterprise  system  offering  over  100,000 

MIPS.  And  since  System  3600  connects  to  your  current 
computing  environment,  you  can  preserve  your  investment 
in  proprietary  systems  while  you  move  toward  a  more  flexible, 
open  tuture. 

For  more  information  on  NCR’s  open  enterprise  system, 
phone  1-800-CALL  NCR. 
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The  Strategy  For  Managing  Change. 
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FRONTLINE 


BY  PORTIA  ISAACSON 


IT  to  the  Front,  Please! 

THE  SHIFTS  GO  ON _ 

Paradigm  shifts  are  the 
watchword  of  information 
technology.  Until  the  mid- 
1980s,  Grosh’s  Law — “The 
Bigger,  the  Better” — ruled 
computing.  We  struggled 
with  large,  costly,  inadequate 
beasts  in  the  back  room  and 
beat  our  chests  as  we  deliv¬ 
ered  reams  of  computer 
printouts. 

Printouts  gave  way  to 
dumb  glass  tubes  on  the 
desks  of  the  computer  un¬ 
washed,  but  the  corporate 
data  remained  centralized 
safe.  Then  Steve  gave  us 
Jobs’s  Law — “One  Person, 
One  Computer.”  In  the  wake 
of  chaotic  desktop-computer 
deployment — where  job  de¬ 
scriptions,  skill  requirements 
and  even  whole  business  vi¬ 
sions  have  changed — we 
wonder  if  we  are  corrupting 
forever  a  precious  corporate 
resource  as  our  centralized 
reservoirs  of  information 
drain  out  into  uncountable, 
uncontrollable  point-to- 
point  connections. 

Now  that  we  have  a 
computer  on  nearly 
every  desk,  we  wish 
IT  would  settle  down 
while  we  distribute 
and  connect.  If  only  IT 
would  be  still,  maybe 
we  could  actually  reengineer 
a  few  tired  old  corporate  pro¬ 
cesses  or,  better  yet,  build 
the  ultimate  IT-enabled 
strategic  advantage. 

But  IT  will  not  be  still. 
Semiconductor-based  prod¬ 
ucts  and  services  run  amok 
with  price-performance  im¬ 
provements  compounded  ex¬ 
ponentially  by  layer  upon  lay¬ 
er  of  systems.  We  stand  at 
the  threshold  of  frontline 
computing.  .  .  . 

Frontline  IT  will  not  be 
tied  to  the  desk  by  wires 


and  weight;  it  will  be  carried 
and  worn.  Desktop,  briefcase, 
purse  and  pocket  IT  will  be¬ 
come  as  commonplace  as  pa¬ 
per  pads.  Maybe  we’ll  have 
Portia’s  Law:  “Relatively 
Free,  With-the-Person  IT.” 
Frontline  IT  is  arriving  just 
in  the  nick  of  time  if  we  are 
going  to  stop  merely  evolv¬ 
ing  and  really  reengineer  our 
businesses. 

If  you  think  you  know  IT 
now,  better  look  again.  This 
is  not  an  evolution. 

The  Big  Picture 

YOU  HAVEN'T  SEEN 
THE  LAST  OF  RE- 

Reengineering.  A  simple 
idea,  but  not  simple  enough. 
No  idea  is  simple  enough  un¬ 
til  you  find  the  one  truth 
that,  once  found,  seems  obvi¬ 
ous  and  from  which  details, 
clarifications  and  decisions 
flow  easily.  If  you  can’t  put  it 
on  a  T-shirt  in  big  block 
print,  try  again.  Simpler  ideas 
are  found  by  thinking  bigger, 
not  smaller. 

Einstein’s  beacon 
was  simplicity  as  he 
searched  for  the  ulti¬ 
mate  physics  paradigm. 
Although  he  never 
completed  his  beloved 
Unified  Field  Theory, 
he  created  unfathom¬ 
able  value  for  mankind 
while  pursuing  his  vision. 

If  physics,  the  mother  of 
engineering,  may  have  one 
equation  from  which  all  else 
follows,  why  not  business? 
And  why  not  your  business? 
Humbly,  I  put  before  you  a 
rough  draft  of  Portia’s  Uni¬ 
fied  Business  Theory:  The 
sum  of  people  and  IT  in  the 
enterprise  equation  repre¬ 
sents  a  holistic  or  systems 
view  of  the  enterprise  struc¬ 
ture.  In  the  coming  frontline 
IT  paradigm,  IT’s  primary 
function  is  to  empower  indi¬ 


viduals  with  the  information 
and  tools  they  need  for 
lean — as  opposed  to  mass — 
production.  Workers  will  be 
released  from  the  repetitive 
prison  of  small  jobs  in  in¬ 
comprehensibly  complex  fac¬ 
tory  or  office  assembly-line 
processes.  New-generation 
workers  who  are  generalized, 
multiskilled,  always  improv¬ 
ing  and  IT-empowered  will 
focus  on  the  value  being  cre¬ 
ated  for  customers. 

To  attempt 
reengineering  with¬ 
out  first  re-para- 
digming  would  be 
foolhardy.  A  para¬ 
digm  is  a  frame¬ 
work  of  assump¬ 
tions,  beliefs  and 
theories  (the  laws 
of  physics,  for  ex¬ 
ample)  that  pro¬ 
vides  the  context  for  engi¬ 
neering.  Could  one 
reengineer  the  Starship  En¬ 
terprise  with  its  warp  drive, 
holodecks  and  transporters 
from  today’s  Boeing  MD-11? 
Not  without  first  re-para- 
digming  scientific  theories. 
Neither  will  your  enterprise 
be  properly  reengineered  if 
your  business  paradigm  is 
wrong  or  your  IT  paradigm 
is  archaic.  What  are  and  will 
be  the  basic  truths  of  your 
business?  What  are  and  will 
be  the  basic  truths  of  IT 
now  and  five  to  10  years 
from  now?  Re-paradigm,  then 
reengineer. 

The  CIO’s  re-paradigming 
job  is  more  challenging  than 
a  physicist’s.  Most  physicists 
believe  that  the  laws  of 
physics  do  not  change  with 
time.  The  CIO’s  laws  of  IT, 
however,  change  with  each 
relentless  improvement  in 
semiconductor  technology, 
and  about  every  10  years  a 
paradigm  shift  rattles  every 
belief  about  IT  and  its  eco¬ 
nomics.  Not  only  must  the 
CIO  create  a  new  paradigm 


Frontline  IT 
will  not  be 
tied  to  the 
desk  by 
wires  and 
weight;  it  will 
be  carried 
and  worn. 


What  are  and 
will  be  the 
basic  truths 
of  your 
business? 
What  are  and 
will  be  the 
basic  truths 
of  IT  now  and 
five  to  10 
years  from 
now? 
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No,  it's  not  an  aberration  of  Newtonian  physics.  Yet,  it's  tough  enough  to  withstand  a  3  foot  drop 

This  man's  computer  stays  attached  because  he's  without  suffering  brain  damage, 
wearing  it.  That's  right,  wearing  it.  GRiD  PalmPAD  also  features  a  large  backlit  screen. 

With  the  introduction  of  PalmPAOr  GRiD  has  Plus,  it's  MS-DOS®  compatible.  So  you  can  customize 

created  far  more  than  just  a  new  pen  computer.  We've  software  applications  in  no  time  at  all. 

set  the  new  standard  for  data  collection  applications.  And  because  PalmPAD  was  designed  to  accommo- 

Frankly,  nothing  is  easier  to  use.  Entering  data,  date  either  a  modem  or  a  spread  spectrum  radio,  your 

drawing  graphics  and  capturing  signatures  is  a  snap.  work  force  will  become  a  mobile  communications  center. 

And  PalmPAD  is  light.  Only  2.8  pounds.  Does  this  mean  the  end  is  near  for  paper  forms 


and  conventional  handhelds?  We  think  so, 

Because  whether  your  mobile  work  force  collects 
data  on  their  feet,  or  hands  for  that  matter,  nothing  im¬ 
proves  the  speed  and  accuracy  of  collecting  information 
like  PalmPAD.  for  more  information,  call  800-222-GRiD. 
And  hear  about  the 
computer  that's 
turning  an  industry 
on  its  head. 


H  H  n  | 

GRiD 

Wherever  work  gets  done. 


GHiO  Systems  Corporation.  47211  lakewiew  Boulevard,  PO.  Bos  5003,  Fremont  CA  845375003.  for  information  in  Canada,  call  800-387-01 74  In  Europe,  las  us  in  the  OK,  at  (44)  081-759-0466  For  South  Amenca,  Asia.  Pacific  Rim  and  the  Middle  Fast,  las  us  in  the  US  at  (415)  683-0903 

'  ©1992,  GRiD  Systems  Corporation,  PalmPAD  is  a  trademark  ol  GRiD  Systems  Corporation  All  other  brands  are  trademarks  of  their  respective  holders. 
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before  reengineering,  he  or 
she  must  define  a  paradigm 
for  each  year  (or  month  or 
day)  in  the  future  that  the 
enterprise  is  to  fly. 

After  you  have  defined  a 
business  paradigm  for  each 
year  and  are  particularly  sure 
of  your  IT  function/price  fore¬ 
cast,  it  will  be  time  enough 
to  reengineer  the  business. 
You  don’t  have  to  be  a  rock¬ 
et  scientist  to  notice  that  the 
basic  tenets  of  reengineering 
sound  like  sections  from  a 
CIO’s  handbook: 

•  Organize  around  outcomes, 
not  tasks. 

•  Have  those  who  use  the 
outcome  of  the  process 
perform  the  process. 

•  Subsume  information-pro- 
cessing  work  into  the  real 
work  that  produces  the  in¬ 
formation. 

•  Treat  geographically  dis¬ 
persed  resources  as  though 
they  were  centralized. 

•  Link  parallel  activities  in¬ 
stead  of  integrating  the  re¬ 
sults. 

•  Put  the  decision  point 
where  the  work  is  per¬ 
formed,  and  build  control 
into  the  process. 

•  Capture  information  once 
and  at  the  source. 

In  his  landmark  article  in 
the  July/August  1990  Harvard 
Business  Review,  Michael 
Hammer  told  us  to  think  big 
and  to  have  vision — basic  re¬ 
quirements  for  ClOing. 
Sounds  familiar.  Frontline  IT 
and  reengineering  are  made 
for  each  other.  Perfect  tim¬ 
ing.  In  this  column,  you 
haven’t  heard  the  last  of  re-. 


IT  Now  and  Then 

FAX  DOES  WHAT? 

Fax  is  now  universal  world¬ 
wide  business  mail.  Comput¬ 
er-based  fax,  still  in  its  infan¬ 


cy,  enables  us  to  glimpse  our 
faxamation  future. 

“Faxamation”  is  the  word  I 
would  use  to  replace  the  lim¬ 
iting  term  “computer-based 
fax.”  We  are  moving  eons 
beyond  emulating  fax  ma¬ 
chines  on  personal  com¬ 
puters  to  faxamation  ap¬ 
plications  that  exceed  our 
wildest  electronic  paper 
dreams.  TeleForm,  from 
Cardiff  Software,  was  my 
pick  for  faxamation  “pos¬ 
sibility  thinking”  in  1991. 
TeleForm  enables  enter¬ 
ing  data  into  a  PC  from  a 
paper  form  through  any 
fax  machine.  The  data  is  rec¬ 
ognized  and  encoded  when 
the  fax  is  received  on  the 
personal  computer  running 
the  application. 

No  keying!  Great  for  order 
forms,  product-information-re¬ 
trieval  forms,  remote  payroll 
records,  surveys  and  product 
registrations. 

The  pace  of  faxamation  in¬ 
novation  is  picking  up  now 
that  standards  are  solidifying 
for  fax  modems  (check  Intel). 
Soon  the  number  of  fax 
modems  in  use  will  soar  be¬ 
cause  all  new  PC  modems 
will  have  fax  capability  at  no 
additional  cost. 

My  pick  for  the  most  inno¬ 
vative  faxamation  application 
to  date  is  Xerox’s  Paper- 
Works  (see  Trendlines,  CIO, 
April  1,  1992).  Paperworks  is 
a  PC -based  document  (fax 
image)  storage-and-retrieval 
system  that  enables  storing, 
retrieving  and  distributing 
documents  from  any  fax  ma¬ 
chine  using  only  a  paper 
form.  It  turns  paper  into  a 
not-so-dumb,  very  inexpen¬ 
sive  and  lightweight  terminal. 
No  computer  required,  except 
for  the  PC  base  station  back 
at  the  office.  From  anywhere 
in  the  world,  using  only  a 
paper  form  and  a  fax  ma¬ 
chine,  you  can  submit  pages 
for  storage,  retrieve  copies  of 


The  cost  of  long¬ 
distance  fax  Is 
about  10  cents  a 
page— not  much 
more  than  copier 
costs  and 
certainly  less 
than  overnight  air 
for  under  30 
pages. 


pages  that  are  stored,  and 
distribute  copies  of  any 
stored  document  or  any  doc¬ 
ument  attached  to  the  form 
to  anyone  with  a  fax  number. 

Xerox  PARC — which  gave 
us  the  user-friendly  PC  GUI 
first  demonstrated  on  the  Xe¬ 
rox  Star — just  might  be  onto 
something  even  bigger  with 
Paperworks  (and  I  hope 
more  profitable  for  Xerox). 


The  Latest  Fashion 


WEARABLE  COMPUTERS 

GRiD,  the  pioneering 
portable-  and  pen-computer 
Tandy  subsidiary,  has  given 
us  the  first  computer  posi¬ 
tioned  as  wearable.  Definitely 
more  Levis  work  clothes 
than  Armani,  the  wearable 
GRiD  embodies  some  really 
practical  ideas:  for  instance, 
batteries  on  the  belt  with 
pen  computer  on  the  wrist  to 
reduce  the  weight  for  work¬ 
men  atop  utility  poles. 
There  are  about  Someone  told  me  re- 
500  notebook  cently  that  they  hold 
computers  in  the  patent  on  the 
a  ton'  badge  computer  (a  la 

the  Star  Trek  communi¬ 
cators).  Now,  who  was  that, 
when  can  I  get  one,  and 
what  color  do  I  want? 


Buying  IT 

HOW  ARE  YOU  BUYING 
DESKTOP  AND  PORTABLE 
COMPUTERS? 

If  your  company  is  still  buy¬ 
ing  through  personal  comput¬ 
er  dealers,  it’s  time  to  re¬ 
view  your  options.  Before 
you  delegate  this  review,  con¬ 
sider  that  few  decisions  are 
more  strategic  or  have 
greater  impact  than  how  you 
support  your  frontline  em¬ 
ployees  in  their  use  of  desk¬ 
top  and  portable  computers. 
Ride  the  truck:  Go  talk  to  a 
few  end  users. 
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Portia  Isaacson  '$ 

Pen-Computing  Workshops 


Pen-Computing  Opportunities 


The  Future  of  Information  Technology  (IT) 


Portia's  Unified  Business  Theory 


Pen-Computing  Application  Experiences 


Re-paradigming  IT 

The  Changing  Laws  of  IT 


IT 


Computer-centric 
View 


1942 


The  First 
Computer 


" 1972 

Backroom  IT 

Large,  Costly,  Inadequate 
Grosch's  Law:  The  Bigger  the  Better 


1*2002 

Frontline  IT 

Tiny,  Inexpensive,  Usable, 
Wireless  &  Communicating 
Portia's  Law:  Relatively  Free, 
on-the-Person,  for-the-Person  IT 


Pen  Computing 

Faxamatlon 


Portable 

Computing 


IT, 


Wireless  Telecom 


1992 

Desktop  IT 


Image  Systems 

Basestations 


Personal,  Affordable,  Adequate  at  the  Desk 
Job's  Law:  One  Person,  One  Computer 


Sponsored  by 

CIO  Magazine 

Dream  IT,  Inc. 

PO  Box  1028 
Cambridge,  MA  02140 
Fax:  617/354-7509 
Voice:  617/  354-2160 


At  your  company?  Or . . . 

April  15-16  in  London 
May  20-21  in  Silicon  Valley 
June  9-10  in  Dallas 
June  16-17  in  Boston 
September  17-18  in  New  York 
Please  call  for  additional  dates 

(Dates  subject  to  change) 

Two  creative  days  you  won 't  soon  forget! 
Small  groups.  Over  200-chart  notebook  plus 
demos  and  pen  computing  hardware, 
software,  and  technology  literature. 

Please  call  for  agenda  &  other  information. 


A  PORTIA 
ISAACSON 
COMPANY 


The  man  with  Too  many  yo-yos. 


G 

I  o  you  re  in  charge  of  information  systems,  usually,  for  this  sprawling  operation  with  hundreds  of  locations  in  faraway  places 
populated  almost  exclusively  by  people  who,  hopefully,  are  better  at  their  jobs  than  they  are  at  using  PCs  to  communicate  back 
and  forth  with  the  home  office,  plus  a  growing  gaggle  of  nearimpossibleto-support  mobile  users,  when  this  “Memo”  from  the 
corporate  stable  of  Harvard  prodigies  with  perfect  teeth  hits  your  desk  with  an  ominous  thud  and  a  casual  mandate  that  you 
whip  this  puppy  into  a  “networked  electronic  enterprise”  which,  translated,  means  info  on  yesterday’s  operations  consolidated 
and  delivered  to  every  manager’s  PC  by  8:00AM  their  time,  no  matter  where  it  is  (whoa!),  using  formsbased  workflow  to  and 
from  central  site  SQL  databases,  not  to  mention  ad  hoc  query  capabilities  for  those  mobile  PCs,  electronic  ordering  from 
suppliers  and  the  electronic  delivery  of  text  and  graphics-based  order  forms  and  catalogs  direct  to  your  customers’  PCs,  all  of 
which  raises  the  specter  of  homebrew  polling  solutions  and  the  agony  of  long  term  support  for  in-house-developed  applications, 
and  you  start  to  feel  that  bad  kind  of  sweat  making  an  executive  form  of  diaper  rash  around  the  inside  of  your  collar  right  up 
until  you  decide  to  take  a  closer  look  at  that  RemoteWare"  proposal  from  XcelleNet®  which  was  specifically  designed  to  tame 
your  yo-yo  like  network  via  communicating  applications  that  use  low-cost,  occasional  connections  over  all  kinds  of 
telecommunications  facilities,  and  are  created  and  delivered  electronically  to  remote  and  mobile  PCs  by  operations  managers 
without  adding  to  the  already-nasty  programming  load  of  your  beleaguered  staff  and  sparing  acres  of  innocent  rain  forests  from 
unnecessary  slaughter,  so  you  call  the  XcelleNet  guy  and  he’s  calm  so  you’re  calm  and  you  route  your  polite  “I'm  way  ahead  of  you" 


response  back  to  Mr.  Ivy  League  MBA,  and  that’s  when  you  get  this  amazingly  complimentary 


call  from  the  boys  on  the  Board. ...and  they  want  to  make  you  president  or  something. 


REMOTE 


WARE 


Communicating 

Applications 


To  find  out  how  RemoteWare  information  delivery  systems  solve  problems  for  hundreds  of  organizations  in  over  a  dozen  industries,  call  T800-322-3366.  XCELLENET 


XcelleNet  and  RemoteWare  are  trademarks  of  XcelleNet.  Inc. 


©  1992  XcelleNet.  Inc. 
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If  yours  is  a  large  organi¬ 
zation,  it  probably  has  more 
personal-computer  end  users 
than  your  internal  support 
staff  can  hope  to  serve.  Con¬ 
sider  using  your  in-house 
support  staff  for  company- 
specific  applications  and  leav¬ 
ing  the  support  of  such  stan¬ 
dard  products  as 
word-processing  and 
spreadsheet  packages  to 
outside  firms  that  offer 
higher  quality  and  more 
efficient  support  than 
most  dealers  are  able  to 
provide.  Few  local  deal¬ 
ers  have  the  critical 
mass  to  offer  telephone-based 
support  for  large  numbers  of 
end  users  spanning  a  broad 
range  of  hardware  and  soft¬ 
ware  products. 

The  best  support  from  out¬ 
side  firms  today  is  provided 
by  those  with  centralized,  na¬ 
tionwide  telephone  hot  lines. 
The  best  have  at  least  40 
supporters  backed  by  special¬ 
ists  in  hundreds  of  commodi¬ 
ty  products;  these  in  turn  are 
backed  by  specialists  in  the 
computer,  peripheral,  network 
and  software  companies 
whose  products  are  being 
supported.  Some  support 
centers  are  available  to  end 
users  24  hours  every  day  of 
the  year  from  anywhere 
there  is  a  telephone.  The 
best  support  centers  solve 
the  end  user’s  problem  no 
matter  what  it  takes  and  fre¬ 
quently  at  no  cost  if  the 
computer  was  purchased  from 
them. 

How  do  companies  like 
Dell  Computer  give  away 
such  high-quality  lifetime 
support?  Simple.  Dell  sells 
direct,  primarily  over  the 
telephone,  and  doesn’t  bear 
the  cost  of  a  too-independent 
distribution  channel  or  a  cost¬ 
ly  blue-suited  direct  sales 
force.  Others  have  followed 
no-blue-suit  with  their  own 
versions  of  what  I  call  sup- 


The  best  support 
from  outside  firms 
today  is  provided  by 
those  with  central¬ 
ized,  nationwide 
telephone  hot  lines. 


port-centric,  mail-order  direct. 
The  latest  is  Desktop  Direct 
from  Digital  Equipment 
Corp. — the  first  such  foray 
by  a  leading  computer  maker. 

Dell  responded  to  end 
users.  Others  have  followed. 
Now  DEC.  (Of  course,  DEC 
had  few  dealers,  so  launching 
support-centric,  mail-order  di¬ 
rect  was  painless.) 

Will  the  dealer-dependent 
manufacturers  follow?  Will 
you  demand  it?  Even  from 
IBM,  Apple  and  Compaq? 
From  the  manufacturer’s 
point  of  view,  support-centric, 
mail-order  direct  is  an 
efficient  way  to  interface 
with  huge  numbers  of 
customers,  offering  easy 
access  to  market  re¬ 
search  and  account  con¬ 
trol  of  the  highest  order. 

Mail-order  direct  also 
coincides  with  the  prin¬ 
ciples  of  lean  production, 
since  it  enables  manu- 
facturing-to-order  and 
minimizes  inventory  in 
distribution  channels — provid¬ 
ing  savings  that  can  be 
passed  on  to  customers. 

Stay  tuned.  The  best  sup¬ 
port,  if  you  want  it,  is  yet  to 
come. 

Cheering  and  Jeering 

WORK'S  A  TRIP 
WITH  A  PEN 

Most  folks  walk  away  from 
demos  convinced  that  pen 
computing  is  inevitable.  If 
you  haven’t  already,  check 
out  demos  by  GO,  Slate  and 
Microsoft.  In  the  past  few 
months  I’ve  witnessed  spon¬ 
taneous  cheers  from  packed 
auditoriums.  I’ve  also  heard 
jeers  from  irritated  volume- 
purchasers  because  the  prod¬ 
ucts  they  really  want  are  not 
available  at  the  price  they’re 
willing  to  pay. 

Both  cheers  and  jeers 
spell  inevitability.  If  you  start 


your  pen-computing  evalua¬ 
tions  and  pilots  now,  you’ll 
be  ready  for  deployment 
when  the  products  are  ready. 
Don’t  wait.  My  company’s 
research  with  hundreds  of 
large  organizations  shows 
that  portable  IT  has  enabled 
companies  in  virtually  every 
industry  to  pilot  or  deploy 
frontline  applications.  Pen 
computing  will  accelerate  this 
trend.  Smart  reengineering 
frequently  reveals  payback 
opportunity  measured  in 
months,  not  years.  When  has 
IT  been  so  easy  to  justify? 

There  is  a  safe  and 
inexpensive  way  to 
explore  the  value  of 
pen  computing  to  your 
company.  If  yours  is 
like  most  companies, 
in  1992  you  are  pur¬ 
chasing  tons  of  key¬ 
board  notebook  com¬ 
puters  (TI  WinSX  and 
BCC  Avanti,  to  name 
two).  By  paying  a  lit¬ 
tle  extra,  you  can  opt 
for  a  full-featured  keyboard 
notebook  that  also  has  a  pen 
interface.  It  will  run  all  your 
standard  DOS  and  Windows 
applications  as  well  as  Win¬ 
dows  for  pen-computing  ap¬ 
plications  such  as  Word,  On- 
Time  and  DayTimer  Personal 
Scheduler. 

The  NEC  UltraLite 
SL/20P  with  Microsoft  Win¬ 
dows  for  Pen  Computing  is 
my  dream  machine  this 
month.  On  the  road  I  do  my 
real  work  with  Word  and  On- 
Time  while  dreaming  with 
pen.  At  my  fingertips  is  to¬ 
day  and  at  my  pen  tip  is  to¬ 
morrow.  The  best  is  yet  to 
come.  EH 


Portia  Isaacson  is  president  of 
Dream  IT  Inc.,  a  Cambridge, 
Mass.,  consultancy,  publisher 
and  workshop  producer  dedi¬ 
cated  to  providing  quality 
information  to  customers  and 
creators  of  frontline  IT. 


If  you  start 
your  pen¬ 
computing 
evaluations 
and  pilots 
now,  you’ll 
be  ready  for 
deployment 
when  the 
products  are 
ready.  Don’t 
wait. 
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We  know  the  ups  and  downs 
of  international  private  lines. 


When  it  comes  to  dedicated 
services,  nobody  is  more  dedicated 
than  AT&T. 

Starting  with  AT&T  International 
ACCUNET®  Digital  Services.  Our 
advanced  underseas  lightwave  cable 
offers  dedicated,  ultra  high  capacity, 
digital  service  between  the  U.S.  and 
other  countries.  And  AT&T  Interna¬ 
tional  ACCUNET®  Spectrum  of  Digital 
Services  connects  the  U.S.  with  Canada. 

Our  satellite  offering  is  called 
AT&T  SKYNET®  International  Service. 
It's  a  full  time,  high  speed  digital  service 


between  the  U.S.  and  international 
locations.  We  even  operate  our  own 
earth  stations  with  fully  redundant 
switching  components  and  monitor¬ 
ing  capabilities. 

Add  to  these  our  low  speed 
Voice  Only  Private  Lines  and  our 
Alternate  Voice/Data  Private  Lines,  and 
you’ve  got  an  idea  of  how  complete 
our  international  services  are. 

And  our  established  relation¬ 
ships  with  international  telecom¬ 
munications  administrations  makes 
implementing  your  network 


solutions  easier. 

Whatever  your  needs  are,  what 
ever  the  application,  we’ve  probably 
got  it  covered.  For  more  information 
on  how  we  can  help  you,  call  AT&T 
at  1 800  448-8600  ext  123 

And  talk  with  a  company  that 
knows  dedicated  services  from  top 
to  bottom. 


AT&T 

The  right  choice. 


STATE  OF  THE  ART 


The  Objective  Approach 


Object-oriented 
techniques  are  proving  to 
be  quite  effective  for 
developing  standard 
corporate  applications. 
But  the  real  demand  for 
OO  technology  will 
explode  when  companies 
start  to  tackle  the  next, 
radically  different 
generation  of  applications. 

BY  DAVID  FREEDMAN 


There  are  two  salient  features 
of  the  object-oriented  (00) 
approach,  which  can  be  ap¬ 
plied  separately  or  in  one 
fell  swoop  to  programming, 
operating  systems,  database-man¬ 
agement  systems,  and  analysis  and 
design.  The  first  key  feature  is  “en¬ 
capsulation,”  or  the  bundling  of  da¬ 
ta  with  the  programs  that  manipu¬ 
late  it  into  a  single  “object.”  Because 
every  piece  of  data  is  attached  to 
programs  that  can  translate  it  into 
a  form  acceptable  to  a  particular  ap¬ 
plication,  no  matter  what  form  the 
data  is  in — be  it  tables  of  numbers, 
free-form  text,  video  images,  audio 
recordings,  or  any  combination — ap¬ 
plications  can  treat  it  as  if  it  were 
just  a  generic  block  of  data  like  any 
other.  “Data  and  programs  by  them¬ 
selves  are  passe,”  insisted  A1  Fung, 


an  00  guru  and  president  of  soft¬ 
ware  development  and  consulting  firm 
SoftFab  International  in  Cambridge, 
Mass.  “Objects  are  in.” 

A  simple  example  of  this  approach 
is  the  icon-oriented  interface  popu¬ 
larized  by  the  Apple  Macintosh  com¬ 
puter:  No  matter  what  the  format 
or  content  of  a  file,  it  is  represent¬ 
ed  on  the  screen  as  an  “object”  that 
can  be  moved  to  different  directo¬ 
ries,  clicked  on  or  stuffed  in  a  “trash 
can.”  Different  files  may  actually  have 
to  be  treated  quite  differently  by  the 
computer  when  they  are  clicked  on, 
but  you  usually  don’t  have  to  wor¬ 
ry  about  that;  typically,  the  program 
needed  to  deal  with  that  file  is  au¬ 
tomatically  called  into  play  at  the 
right  time. 

Keeping  each  piece  of  data  inti¬ 
mately  linked  to  the  programs  that 
use  it  means  that  application  devel¬ 
opers  and  users  only  have  to  spec¬ 
ify  what  they  want  accomplished — 
not  how  the  system  is  supposed  to 
accomplish  it.  Computers  are  still 
way  behind  other  common  appliances 
in  providing  this  sort  of  don’t-sweat- 
the-details  operation,  said  Fung.  Even 
to  do  something  as  simple  as  share 
a  word-processed  document  with  an¬ 
other  computer  user,  you  first  have 
to  make  sure  you’re  providing  the 
appropriate  file  format  and  diskette 
size — types  of  questions  you  never 
have  to  ask  of,  say,  a  video-store 
clerk  when  you  rent  a  movie.  “We 
want  systems  that  will  work  like  a 
VCR,”  said  Fung:  “You  just  press 
play  and  sit  back  and  watch  the  movie. 
You  don’t  have  to  tell  the  machine 
how  the  movie  was  filmed.” 

The  second  key  feature  of  the 
00  approach  is  inheritance, 
which  allows  developers  to  de¬ 
fine  a  broad  class  of  objects — say, 
for  example,  “employees” — and  then 
to  have  more  specific  “instances”  of 
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XEROX 


They  calculated  that  a  100 % 
increase  in  business  needed  a  900% 
increase  in  productivity. 


publishing  process, 


and  a  dedicated  account 


manager. 


What  we 
put  together. 


CLAIM 

FORM 


Complete  analysis  of 
their  document  needs, 
a  redesigned  document 


Lynn  L.  Wells 
Document  Management  Representative 


When  a  major  health  insurer  suddenly  doubled  its  customer 
base,  their  MIS  department  quickly  predicted  disaster.  The 
company’s  in-house  document  publishing  system  was  already 
overloaded.  They  had  to  drastically  cut  the  time  it  took  to 
produce  vital  documents  or  risk  the  company’s  reputation  for 
customer  service.  That’s  when  they  called  Lynn  Wells  and 
the  Xerox  team. 

Working  together,  they  saw  that  merely  upgrading  equipment 
to  add  capacity  was  not  the  solution.  So  they  took  a  fresh 
approach  and  completely  redesigned  the  company’s  document 
publishing  processes.  Carefully  building  on  existing  systems, 
they  integrated  Xerox  workstations,  software,  scanners  and 
laser  printers  to  create  a  custom  publishing  network. 


Benefit  booklets  that  once  took  forty-five  days  to  publish 
now  take  less  than  five,  a  900%  increase  in  productivity. 
MICR-encoded  checks  and  claims  explanations  are  being 
printed  and  mailed  together,  saving  $350,000  a  year 
in  postage.  And  forms  are  now  created  electronically,  on 
demand,  reducing  costs  by  30%. 

If  saving  time,  money  and  customers  is  your  idea  of  a 
productive  partnership,  let  us  help  you  put  it  together. 

Call  1-800-TEAM-XRX,  ext.  147G. 

Xerox  qpp 

The  Document  Company  xerox 
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this  class,  such  as  management  em¬ 
ployees  and  union  employees,  which 
can  in  turn  have  their  own  instances, 
such  as  full-time  union  employees, 
part-time  union  employees  and  so 
forth. 

When  building  a  system,  the  de¬ 
veloper  only  has  to  specify  the  at¬ 
tributes  for  employees  as  a  whole. 
The  different  instances  automatical¬ 
ly  inherit  all  the  attributes  of  their 
“parents,”  except  when  the  devel¬ 
oper  specifically  points  out  differences. 
Thus  the  system  can  be  told  that 
“employees”  receive  full  benefits  pack¬ 
ages,  and  it  will  assume  that’s  true 
of  all  the  different  instances  of  em¬ 
ployees.  It  only  needs  to  be  told  when 
that’s  not  the  case  (for  instance,  part- 
time  union  employees  receive  only 
partial  benefits  packages).  “It’s  pro¬ 
gramming  by  exception,”  explained 
Mary-Jane  Monks,  a  technical  edu¬ 
cation  consultant  and  00  missionary 
at  AT&T  in  Piscataway,  N.J.,  whose 
IS  group  is  now  starting  its  second 
pilot  OO-based  system. 

The  combination  of  encapsulation 
and  inheritance  is  a  powerful  one, 
providing  two  major  benefits  right 
off  the  bat:  code  reusability  and  the 
means  for  quickly  making  changes. 
Code  reusability  is  a  much-desired 
goal  that  has  eluded  software  de¬ 
velopers  for  years,  thanks  to  the  dif¬ 
ficulty  of  figuring  out  how  a  com¬ 
pleted  program  can  be  broken  down 
into  neat  chunks  that  can  be  mixed 
and  matched  into  new  programs.  But 
object-oriented  applications  are  cre¬ 
ated  in  such  chunks — the  objects 
themselves — to  begin  with.  “The  main 
advantage  to  object-oriented  think¬ 
ing  is  the  ability  to  create  a  library 
of  reusable  parts,”  said  Peter  B.  Pri¬ 
vateer,  vice  president  of  strategic 
product  planning  for  CASE  vendor 
Knowledge  Ware  Inc.  in  Atlanta.  “Ob¬ 
jects  make  good  parts  because  they 
have  clearly  defined  behaviors  and 
interface  points.”  As  a  result,  soft¬ 
ware  developers  don’t  have  to  wor¬ 
ry  about  them  doing  something  un¬ 
expected  when  they  are  placed  into 
a  new  program. 

AT&T’s  Monks  values  OO-based 
systems’  affinity  for  modification.  “We 
obtained  the  real  benefits  from  our 
first  pilot  when  we  sat  down  to  make 


sata  and  programs 
by  themselves  are 
passe;  objects 
are  in.  ” 

—Al  Fung 


a  major  enhancement  to  the  sys¬ 
tem,”  she  recalled.  “Because  of  the 
way  objects  inherit  changes,  we  were 
able  to  bring  them  up  in  a  much 
faster  time  frame.” 

But  even  these  significant  benefits 
are  not  enough  to  justify  asking  IS 
departments  to  jump  with  both  feet 
into  the  object-oriented  world  just  yet, 
Monks  and  Privateer  agree.  For  one 
thing,  it’s  too  new  an  approach  on 
which  to  risk  major  projects. 

The  real  demand  for  00  tech¬ 
nology  will  explode  when  com¬ 
panies  start  to  tackle  the  next, 
radically  different  generation  of  ap¬ 
plications,  said  Fung.  “Up  until  now, 
we’ve  been  forced  to  adapt  to  com¬ 
puters’  limitations,”  he  explained. 
“From  now  on,  users  are  going  to 
expect  computers  to  adapt  to  them, 
through  applications  that  are  easy  to 
use.  But  developing  easy-to-use  soft¬ 
ware  requires  a  tremendous  amount 
of  work,  and  that’s  causing  a  crisis 
in  software  development.  The  only 
way  to  manage  the  complexity  is 
through  object-oriented  development.” 

One  aspect  of  this  new  trend  in 
applications  is  the  growing  demand 
for  integrated  speech  and  images  to 
bring  computers  in  line  with  the  way 
people  communicate  and  think,  said 
Fung.  00  techniques  are  already  wide¬ 
ly  known  to  handle  that  chore  far 
better  than  conventional  software. 
With  the  image-  and  voice-process¬ 
ing  programs  built  into  the  objects 
themselves,  systems  won’t  have  to 
wrestle  with  special  ways  of  dealing 
with  each  type  of  data. 

But  a  more  general  and  funda¬ 
mental  advantage,  insists  Fung,  is 
the  way  that  00  technology  can  strip 
away  the  artificial  structure  that  con¬ 
ventional  software  design  has  im¬ 
posed  on  information.  “When  we  want 
to  store  information  on  a  computer 


now,  we  have  to  break  it  down  in¬ 
to  words,  tables  and  records,  and 
when  we  retrieve  it  we  have  to  re¬ 
structure  all  that  data  back  into  a 
form  that  we  can  make  use  of,”  he 
said.  “It’s  as  if  every  time  you  went 
to  park  your  car,  you  had  to  rip  it 
apart  into  all  its  component  pieces 
and  then  reassemble  it  later  when 
you  wanted  to  drive  it  again.” 

Because  OO-based  systems  are  able 
to  represent  the  world  much  as  we 
perceive  it — as  objects  of  various 
types  that  have  certain  behaviors — 
they  allow  people  to  make  more  con¬ 
venient  and  effective  use  of  infor¬ 
mation,  said  Fung.  For  example, 
accessing  and  modifying  information 
about  an  employee  in  a  personnel 
.system  often  requires  navigating 
through  various  forms  and  proce¬ 
dures,  he  said.  Wouldn’t  it  be  a  lot 
easier  if  you  could  just  click  on,  say, 
an  icon  representing  the  accounting 
department,  and  have  photographs 
of  all  the  employees  in  accounting 
pop  up?  Transferring  someone  from 
accounting  to  marketing  might  just 
be  a  matter  of  clicking  on  that  per¬ 
son’s  photo  and  moving  it  to  the 
icon  representing  the  marketing  de¬ 
partment.  “When  we  walk  down  the 
hall  and  see  the  CEO  talking  to  the 
vice  president  of  sales,  we  don’t  pic¬ 
ture  org  charts  and  records,”  he  said. 
“An  object-oriented  system  can  have 
an  object  that  represents  the  CEO 
and  an  object  that  represents  the 
vice  president  of  sales,  and  these 
objects  are  self-contained  entities  that 
have  attributes  just  like  the  people 
do.  That  more  closely  models  real¬ 
ity,  which  translates  into  making 
things  easier  to  deal  with.” 

In  time,  said  Fung,  that  sort  of 
approach  will  be  extended  through 
all  aspects  of  a  system,  so  that  soft¬ 
ware  developers  will  be  able  to  con¬ 
struct,  enhance  or  modify  systems 
as  easily  as  a  Windows  user  can  copy 
a  file.  “The  overriding  goal  of  all 
software  development  efforts  should 
be  to  make  things  easier  for  hu¬ 
mans,”  he  said.  If  OO-based  ap¬ 
proaches  can  do  that,  then  what’s 
everyone  waiting  for?  ES§J 


David  Freedman  is  a  freelance  writ¬ 
er  based  in  Brookline,  Mass. 
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YES!  SEND  ME  INFO  ON  EIS  0. 


Send  me  a  free  Informa¬ 
tion  Kit  on  EIS  II  —  the 

new  generation  of  Executive 
Information  Systems  from 
Information  Resources. 

Return  this  coupon  today 
or  call  us  directly  at 

1  -800-765-7227 

(416-221-2100  in  Canada). 

Or  FAX  this  card  to 

617-890-4660 


Name _ 

Title _ 

Company _ 

Address  _ 

City/State/Zip _ 

Telephone  _ 

What  is  your  involvement  in  selecting  an 
EIS  for  your  organization? 


information 

resources? 


SOFTWARE  PRODUCTS  GROUP 


□  Evaluate/recommend 

□  Approve/authorize 

□  End-user 
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SOFTWARE  PRODUCTS  GROUP 

Marketing  Department 
Attn:  D.  Rooney 
200  Fifth  Avenue 
Waltham,  MA  02154 
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EIS  II: 

THE  FIRST 
ENTERPRISE-WIDE 


(416-221-2100  in  Canada). 
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The  IEF "works.  For  Aetna. 
For  Rhone-Poulenc  Rorer. 


The  success  of  Texas  Instruments 
INCASE  product  is  proven — in  the  field. 


There  is  an  integrated  CASE 
product  that  works.  It  works 
now. ..and  it  works  well. 

The  IEF™,  or  Information 
Engineering  Facility™,  is  in  use 
now  by  successful  companies, 
large  and  small,  all  over  the 
world. 

Major  gains  in 
productivity,  quality, 
and  maintainability. 

Productivity  gains  in  initial 
development  are  hard  to 
measure,  but  reports  of  2-to-l 
improvements  are  fairly  com¬ 
mon — and  some  go  as  high  as 
5-to-l. 

Quality  improvements  are 
dramatic.  Users  are  getting 
more  of  what  they  need  to  run 
their  businesses.  Systems  get  up 
and  running  easier  and  faster. 

As  for  maintenance,  a 
Gartner  Group  study  showed 
that,  even  back  in  1990,  more 
than  80%  of  IEF  developers 
were  getting  gains  of  from 
2-to-l  to  10-to-l. 

Now,  develop  on  PC 
and  generate  for 
DEC/VMS,  UNIX. 
TANDEM,  WINDOWS 
available  soon. 

The  IEF  has  generated  applica¬ 
tions  for  IBM  mainframe 


environments  (MVS/DB2  under 
TSO,  IMS/DC  and  CICS)  since 
early  1988.  Now  you  can  de¬ 
velop  systems  in  OS/2  and 
automatically  generate  for  DEC/ 
VMS  and  some  UNIX  plat¬ 
forms.  TANDEM,  Microsoft® 
WINDOWS,  and  more  UNIX 
will  be  available  soon. 

Developers  give  IEF 
highest  rating  in 
COMPUTERWORLD. 

COMPUTERWORLD 
magazine’s 
“buyer’s 

scorecard”  showed 
that  developers 
ranked  the  IEF  first 
among  all  I -CASE 
products  in  the  study,  particu¬ 
larly  in  the  areas  of  application 
quality,  programmer  productiv¬ 
ity,  and  value  for  the  dollar. 

New  tutorial  provides  very 
fast,  friendly  IEF  training. 

We  believe  our  new  Rapid 
Development  Tutorial  is  a 
breakthrough  in  CASE  training. 
We  gave  it  the  broadest  possible 
beta  test — more  than  100 
companies  participated.  Devel¬ 
opers  were  able  to  learn  to  build 
systems  with  the  IEF  more 
quickly  than  ever  before — some 
in  as  few  as  five  days! 


Special  “Starter  Kit”  offer 
combines  new  tutorial  and 
full-capability  PC  toolsets. 

The  new  IEF  Starter  Kit  will 
give  you  everything  you  need  to 
start  building  systems  with 
I-CASE  on  your  OS/2  PC. 

Along  with  the  tutorial,  the 
kit  includes  our  standard  OS/2 
PC  analysis,  design  and  con¬ 
struction  toolsets  as  well  as 
testing  and  code  generation  in 
C.  (A  COBOL  compiler  is 
optional  and  priced  separately.) 

There’s  also  90  days  of  “hot¬ 
line”  support. 

The  kit  is  priced  at  $10,000 
(limit  one  per  customer  com¬ 
pany).  That’s  about  one-half  the 
regular  cost  of  the  toolsets. 

If  you’re  not  convinced  that 
the  IEF  can  work  for  you,  here’s 
a  chance  to  see  for  yourself — at 
a  special  low  price  and  (with  the 
new  tutorial)  in  a  very  short 
time. 

To  order  an  IEF  Starter  Kit, 
or  for  more  information, 
call  800-527-3500. 

Government  purchasers,  please 
reference  GSA  *GS00K92AGS5530 

^  Texas 

Instruments 
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“Our  first  major  project  was  a  mission-critical 
system  for  our  Managed  Care  operation. 
Conventional  development  would  have  taken 
2-3  years.. .with  the  IEF,  we  built  the  first 
release  in  only  13  months.  The  IEF  is  now  our 
company  CASE  standard.” 

Richard  F.  Connell 

VP,  Information  Technology 

AETNA 


“The  IEF  offers  dramatic  improvements  in 
productivity,  yet  it’s  easy  to  learn.  One 
example:  We  trained  23  developers,  including 
18  new  hires,  and  then  completed  a  large 
order  processing  system— 300  transactions 
—all  in  only  20  months.” 

Venkat  (Vinnie)  Tiruviluamala 
Director,  CPC/CPPC  Information  Systems 
SONY  Corporation 


“Your  new  IEF  tutorial  was  a  way  to  quickly 
become  familiar  with  the  IEF  and  see  how 
the  IEF  will  allow  quality  systems  to  be  built 
very  quickly.  I  feel  I  now  know  how  to  build 
systems  using  the  techniques  described.” 
Roger  Strand 

Application  Development  Consultant 
First  Federal  Lincoln 


“The  IEF  tutorial  is  very  well  done.  I  feel 
comfortable  with  this  software  and  I  have 
acquired  the  skills  to  build  simple  systems. 
The  tutorial  is  a  very  fast  and  effective  means 
of  evaluating  the  capabilities  of  the  IEF.” 
Margaret  Kubaitis 
Research  Programmer,  IS&S 
University  of  Illinois 


“The  IEF  tutorial  is  put  together  very  well  and 
quickly  illustrates  how  to  construct  a  system 
using  the  IEF.  It  gives  one  the  basics  to  start 
getting  the  job  done.  I  feel  I  am  prepared 
now  to  build  simple  systems  using  the  IEF.” 
K.  E.  Peacock 
Data  Administrator 
City  of  Saskatoon,  Saskatchewan 


“MERLIN  is  mission-critical — the  most  far- 
reaching  business  systems  initiative  we’ve 
ever  undertaken.  Over  400  transactions  are 
in  production,  with  800  more  to  be  added  in 
the  next  three  months.  We  could  not  handle 
this  scale  and  complexity  without  IE/IEF.” 
Wal  Budzynski 

Head  of  Operations,  Systems/Computing 
Rolls-Royce  Aerospace 


“We  used  an  IEF  frequent  flyer  template  to 
build  our  ‘Canadian  Plus’  system.  A  major 
redesign,  estimated  at  4-6  months  using 
previous  methods,  took  less  than  a  month. 
Now  we’re  providing  better  customer  service, 
and  maintenance  costs  are  greatly  reduced.” 
Bill  Palm 

President,  Canadian  Technology  Services 
Canadian  Airlines 


“With  previous  methods,  we  would  have  had 
to  compromise  on  an  ‘okay’  10-screen  Lease 
Accounting  system.  With  the  IEF,  our  users 
got  everything  they  wanted— an  outstanding 
40-screen  system— in  the  same  time.  They 
are  requesting  the  IEF  for  all  future  systems.” 
Tom  Jeffery 

Sr.  VP,  Information  Systems 
Target 


“Our  new  Customer  Order  Services  Marketing 
Information  System — over  500  transactions 
and  250  entities— is  in  production.  Quality  is 
excellent  and  our  users  are  very  pleased. 
Dedicated  people  armed  with  the  IEF  advan¬ 
tage  have  made  COSMIS  a  success.” 

James  R.  Engle 

Director,  Systems  and  Programming 
Rhone-Poulenc  Rorer 
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And  here  are  se 

samed 


STEP  386IS/16 

•  3.3  MIPS* 

•  2-16MB  RAM 


STEP  386SX/20 
•4.6  MIPS 
•  2- 16MB  RAM 


STEP  386DX/25 

•  8.1  MIPS 

•  4-64MB  RAM 


STEP  386DX/33 

•  10.4  MIPS 

•  4-64MB  RAM 


•  Starting  at  $1,389** 


•  Starting  at  $1,539 


•  Starting  at  $2,239 


•  Starting  at  $2,679 


E  V  E  R  E  X 


STEP 


Always  a 
Step  Ahead'." 


The  STEP 
Megacube  isn’t 
the  only  Everex 
STEP™  com¬ 
puter  that  outruns  the 
competition.  Any  STEP 
you  take  gives  you  the  best 
combination  of  price,  per¬ 
formance  and  innovative 
engineering  available  in 
the  PC  industry. 


Key  to  the  STEP’S  blaz¬ 
ing  speed  is  Eve  rex’s 
proprietary  Advanced 
Memory  Management 
Architecture  (AMMA), 
a  second  level  cache 
of  up  to  256K. 


SEVERAL  STEPS  THAT 
LEAVE  OTHERS  BEHIND. 

The  STEP  line  offers  Everex’s  pro¬ 
prietary  Advanced  Memory  Manage¬ 
ment  Architecture  (AMMAM),  a  second 
level  cache  of  up  to  256K  .That  increases 
cache  hit  rates  to  as  high  as  99% — 
maximizing  overall  performance. 

And  like  the  Megacube,  the  entire 


With  every  STEP  computer,  the  following  items 

are  included  free: 

Suggested  Retail  Value 

FREE  Windows™ 

$145 

FREE  Mouse 

$80 

FREE  MS-DOS®  5.0 

$130 

FREE  1-year  parts  and  labor  warranty 

NC 

FREE  1-year  on-site  service1 

$250 

$605 

+ on-site  ser\ice  also  covers  all  Everex  peripherals  in  the  computer  system. 

STEP  line  is  expandable. 
Each  computer  has  8  or 
more  expansion  slots.  And 
up  to  64MB  of  RAM 
(up  to  16MB  in  the  STEP 
386™SX). 

What’s  more,  with  an 
IN  STEP  direct  CPU 
replacement  board,  all 
386DX  STEP  computers 
are  easily  upgradeable 
to  i486  systems. 

STEP’S  LED  display 
provides  detailed  status 


veral  steps  in  the 
irection. 


STEP486SX/20 

•  13  MIPS 

•  4-64MB  RAM 


STEP486DX/33 

•  21.7  MIPS 

•  4-64MB  RAM 


STEP  486DX/33  EISA 
•20.8  MIPS 
•  4-64MB  RAM 


STEP  486DX2/50  EISA 
•31.3  MIPS 
•  4-64MB  RAM 


•  Starting  at  $2,839 


•  Starting  at  $3,789 


•  Starting  at  $4,589  •  Starting  at  $6,299 


and  error  messages  in 
English— not  code.  So 
problems  can  be  iden¬ 
tified  and  remedied 
faster,  resulting  in  less 
downtime. 

Everex  has  also  added 
Programmable  Configura¬ 
tion  Select,  so  no  diskettes 
or  jumpers  are  needed  for 
setup.  And  Programmable 
Drive  Tables  allow  vir¬ 
tually  any  drive  to  be 
installed  and  used  to  its 
fullest  capacity. 

Should  you  ever  need 


Detailed  status  and 
error  messages  appear 
on  the  STEP’S  LED 
display  in  English  — 
not  in  computer  code  — 
so  troubleshooting 
time  is  shortened. 

service,  it’s  comforting  to  know  that 
every  STEP  computer  is 
backed  by  one-year  war¬ 
ranties  for  on-site  service 
and  for  parts  and  labor. 

(A  three-year  parts  and  la¬ 
bor  warranty  is  also  available.) 


Knowing  Everex,  you’d 
expect  nothing  less.  After 
all,  we  insist  on  quality 
and  reliability  in  every 
computer  product  we  sell. 

TAKE  YOUR 
NEXT  STEP 

Call  1-800-258-3749 
to  find  out  more  about 
the  STEP  line.  You’ll  soon 
discover  how  far  a  STEP 
can  take  you. 


•MIPS  Source:  Intelligent  Devices’  High  Test  Benchmarking  Software.  **AII  prices  are  suggested  retail.  Actual  prices  may  vary.  International  Operations:  Canada:  800-661-2003;  France:  33.1.69.07.60.41;  Germany: 
49.69.69.50040;  Hong  Kong:  852.369.2828;  Spain:  341.430.9212;  U.K. :  44.81.205.0607.  EVER  for  Excellence  is  a  registered  trademark,  and  Everex.  STEP.  Megacube.  AMMA  and  Always  a  Step  Ahead  arc  trademarks  of 
Everex  Systems.  386,  i486  and  the  Intel  Inside  Logo  are  trademarks  of  Intel  Corporation.  MS-DOS  and  Windows  are  trademarks  of  Microsoft  Corporation.  ©1992,  Everex  Systems.  Inc. 
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COMPETING  THROUGH 
INFORMATION  TECHNOLOGY 

Featuring  James  I.  Cash  Jr.  and 
F.  Warren  McFarlan 
Harvard  Business  School  Video  Se¬ 
ries  (Cambridge,  Mass.),  1989 
150  minutes,  $2,000 


Competing  Through 
Information  Tech¬ 
nology,  a  video  from 
the  Harvard  Busi¬ 
ness  School  featur¬ 
ing  business  and 
technology  gurus 
James  I.  Cash  Jr.  and 
F.  Warren  McFarlan, 
was  produced  in  1989 — an  age  ago 
by  IT  standards.  Nevertheless,  the 
lessons  it  teaches  and  the  questions 
it  raises  are  still  pertinent  to  any 
company  looking  for  new  ways  to 
use  IT  for  competitive  advantage. 

Aimed  at  “senior  vice  presidents 
of  competitiveness,”  the  video  of¬ 


fers  to  open  the  eyes  of  any  exec¬ 
utive.  The  strategic  overview  es¬ 
tablishes  guidelines  for  determining 
whether  a  company’s  use  of  IT  is 
support-oriented  or  strategic  and  em¬ 
phasizes  changing  attitudes  toward 
IT  in  a  changing  business  environ¬ 
ment.  The  second  segment  exam¬ 
ines  the  impact  of  technology  on  or¬ 
ganizational  structures,  with  studies 
of  some  well-known  organizations — 
Frito  Lay,  Otis  Elevator,  Mrs.  Fields’ 
Cookies — that  have  reorganized 
around  supporting  their  business  with 
IT. 

Part  three  looks  at  the  interorga- 
nizational  impact  of  technology — the 
ways  that  companies  use  IT  to  deal 
with  their  customers  and  suppliers 
more  effectively.  Segment  four  ex¬ 
plores  the  concept  of  IT-based  strate¬ 
gic  alliances,  from  “blocking  coali¬ 
tions”  such  as  airline-sponsored  credit 
cards  that  give  customers  frequent- 
flier  miles  for  every  purchase,  to 


“defensive  coalitions”  that  help  small 
companies  band  together  to  act  like 
one  big  company. 

The  fifth  section  suggests  meth¬ 
ods  for  determining  the  risk  of  in¬ 
dividual  projects,  including  a  yard¬ 
stick  for  “dumb  ideas”;  the  sixth 
describes  an  ideal  corporate  inno¬ 
vation  model  and  looks  at  inhibitors 
of  innovation.  The  video  concludes 
by  posing  five  questions  that  exec¬ 
utives  must  ask  themselves  every 
year  to  determine  whether  they  are 
using  IT  competitively. 

The  150-minute  program  is  always 
meaty  and  interesting.  Cash  lectures 
formally  and  sticks  to  business  case 
studies,  while  McFarlan’s  deadpan 
delivery  is  strangely  reminiscent  of 
the  late  Ed  Sullivan. 

The  $2,000  package  also  includes 
a  users’  manual,  viewers’  guides,  and 
Harvard  Business  Review  articles  that 
provide  background  on  some  of  the 
companies  mentioned  in  the  video. 


ACCIDENTAL  EMPIRES 
How  the  Boys  of  Silicon  Valley 
Make  Their  Millions, 

Battle  Foreign  Competition, 

And  Still  Can’t  Get  a  Date 
By  Robert  X.  Cringely 
Addison-Wesley  Publishing  Co.  Inc. 
(Reading,  Mass.),  1991 
324  pages,  $19.95 
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HOW  THE  BOYS  OF  SILICON  VALLEY 
MA5E  TOT  MILLIONS.- 
BATTLE  FORM  COMPETITION 
AND  STIli.  CANT  GET  A  DATE 


m 


The  just-a-little-too- 
cute  subtitle  might 
tempt  browsers  to 
expect  something 
glib,  arch,  possibly 
superficial,  but  Ac¬ 
cidental  Empires 
turns  out  to  be  an 
insightful,  serious 
and  often  profound  retrospective  look 
at  the  genesis  of  the  microcomput¬ 
ing  industry. 

Perhaps  the  signal  distinction  of 
the  pseudonymous  Cringely  (indus¬ 
try  gossip  columnist  for  C/O’ s  sis¬ 
ter  publication,  Infoworld )  is  that  his 
book  does  what  a  very  good  histo¬ 
ry  ought  to  do:  makes  credible  sense 
of  far-flung  events  that  seemed  chaot¬ 
ic,  baffling  and  frequently  bizarre  at 


the  time  they  were  occurring. 

What  Cringely  brings  to  bear  on 
this  challenge — besides  a  smart,  en¬ 
tertaining  writing  style — are  his  ap¬ 
preciation  of  and  insight  into  the 
techie’s  art,  and  his  understanding 
of  the  sometimes-eccentric  person¬ 
alities  involved  (he  is  a  gossip  colum¬ 
nist,  after  all). 

For  example,  we  get  a  largely  un¬ 
flattering  psychobiography  of  the  self- 
obsessed,  monomaniacal  Microsoft 
chairman,  Bill  Gates  III,  who  comes 
across  as  greedily  ambitious,  petu¬ 
lant,  narcissistic  and  infantile.  He  al¬ 
so  comes  across  as  an  inspired  pro¬ 
grammer,  marketer  and  riverboat 
gambler,  who  didn’t  flinch  when  it 
came  time  to  sign  one  of  IBM’s  just¬ 
ly  famous  nondisclosure  agreements. 
We  get,  too,  a  portrait  of  Lotus  De¬ 
velopment  Corp.  founder  Mitch  Ka- 
por  as  the  guilt-ridden  creator  of  1- 
2-3,  for  whom  the  creation  seemed 
too  easy  to  warrant  the  fortune  that 
it  brought  him.  Writes  Cringely: 
“Mitch  Kapor  has  scruples,  and  he’s 
needlessly  suffering  for  them.” 

We  also  get  especially  clear  ex¬ 
planations  of  why  the  fruits  of  tech¬ 


nical  genius — the  best  possible  hard¬ 
ware  or  software  innovations — don’t 
necessarily  become,  or  even  deserve 
to  become,  marketable  products.  A 
chapter  on  Xerox’s  fabled  Palo  Alto 
Research  Center — where  many  of  the 
key  innovations  (Ethernet)  and  world- 
class  geniuses  (Bob  Metcalfe,  Alan 
Kay,  George  Simonyi)  of  microcom¬ 
puter  history  were  nurtured — reveals 
that  even  the  deft  administrative  hand 
of  Bob  Taylor  was  not  enough  to 
overcome  a  fatal  lack  of  understanding 
of  what  makes  a  product  a  product. 
In  1973  the  PARC  geniuses  invent¬ 
ed  the  Alto,  the  first  practicable  PC — 
practicable  except  that,  as  Cringely 
notes,  the  parts  alone  cost  $10,000 
and  the  computer  would  have  had 
to  sell  for,  oh,  about  $25,000  1973 
dollars. 

Yet  these,  and  others,  were  the 
emperor  “nerds”  who  went  on  to  found 
the  accidental  empires  of  the  PC  in¬ 
dustry.  The  individual  empires  may 
have  been  accidental  by  Cringely’s 
lights,  but  the  book  makes  clear  that 
the  larger,  still-evolving  empire  of  mi¬ 
crocomputing  has  always  been  both 
fascinatingly  coherent  and  inevitable. 
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Now  there’s  a 
true  high-performance 
information  system 
with  automatic  transmission. 


It’s  called  DowVision,  and  it  could  make 
manual  information  retrieval  a  thing  of  the  past. 
Because  it  brings  you  the  power  of  the  world’s 
premier  business  and  financial  news  services 
automatically,  and  at  turbocharged  speed. 

Based  on  customized 
profiles  that  can  be  set  up 
for  your  company,  any  of  its 
departments  or  even  indi¬ 
vidual  users,  DowVision  automatically  delivers 
precisely  the  news  your  staff  needs.  Right  to 
their  desktops. 

News  drawn  from  the  Dow  Jones  news 


For  more  details,  call 

1-800-522-3567,  Ext.  757. 


wires  and  the  full  text  of  The  Wall  Street Journal,  performance. 


as  well  as  BusinessWire  and  PR  Newswire. 

There’s  a  fixed  monthly  fee  that’s  so  afford¬ 
able,  direct  access  to  real-time  business  news 
need  not  be  limited  to  just  a  few  staff  members. 
And  DowVision  is  easily  incorporated  into 

your  company’s  enterprise¬ 
wide  network,  or  its  var¬ 
ious  LANs. 

All  of  which  makes 
DowVision  the  one  information  service  that 
can  automati-  jk  t 

DowVision 

The  lifeblood  of  business!" 

Another  service  from  Dckv  Jones  Information  Services. 


cally  enhance 
your  company’s 


DowVision  is  a  service  mark  and  The  Wall  Street Journal  is  a  registered  trademark  of  Dow  Jones  &  Company,  Inc.  ©  1992  Dow  Jones  &  Company,  Inc.  All  Rights  Reserved. 
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HowTb  Keep 
Your  Business 
Business.  I 

AT&T  Secure  Communications  Products.  H 

For  better  protection  of  your  company’s  information.  H 

You  pick  up  the  phone  to  make  an  important  private  call  about  Ip 

your  business.  You  send  a  memo  over  your  data  network.  It’s  all 
proprietary  information  and  it  must  stay  confidential. 

But,  according  to  F.B.I.  statistics,  more  and  more  conversations  mi 

and  transmissions  are  being  intercepted.  Intercepted  by  a  company’s  ||| 

competitors,  by  computer  hackers  and  even  by  vengeful  former  Sgl 

employees.  ■  / 

But  there  is  a  way  to  protect  your  company’s  confidential  «  ! 

information— AT&T’s  family  of  secure  communications  products.  Kp 

AT&T  offers  secure  telephones,  cellular  terminals,  video  units,  f  ; 

data  products  and  more.  This  equipment  protects  your  sensitive 
information— over  your  own  private  network  or  the  public  switched 
network.  So  you  can  keep  unwanted  intruders  from  knowing 
your  business. 

With  all  these  products  you  also  get  outstanding  price/ 
performance  value.  Comprehensive  service  and  support  with  a  toll-free 


hotline.  Warranties  that  are  unmatched  anywhere.  Overnight  replacement  of  a  failed  unit.  And, 
of  course,  the  reliability  that  only  AT&T  products  deliver. 

To  learn  more,  call  AT&T  at  1  800  243*7883  ext.  422. 

Because  if  you’re  not  protecting  your  company’s  information, 
you’re  not  protecting  your  company. 

The  right  choice. 


H^AT&T 


People  Outside 
From  Knowing  Your 


See  us  at  the  International  Comm.  Assoc.  (ICA)  show  in  Atlanta,  May  19-21. 


Informix 

Database  Technology 
Helps  Bay  State 
Health  Care  Stay  Fit. 


When  Bay  State  Health  Care,  the  fourth  largest  IPA  model  HMO  in  the 
U.S.,  wanted  more  effective  end-user  and  corporate  reporting,  they  turned  to  us, 
Informix,  the  experts  in  UNIX  relational  database  technology. 

A  30  Gigabyte  Decision  Support  System. 

Bay  State  Health  Care  needed  to  extract  data  from  their  mainframe  database 
into  a  relational  database,  making  it  more  accessible.The  system  had  to  allow 
over  100  authorized  financial  and  utilization  analysts  access  to  BSHC’s  provider, 
claim,  and  patient  information— virtually  any  way  they  wanted  to  view  it.  It  also 
needed  security  features  to  ensure  the  confidentiality  of  patients’  records. 

Bay  State  Health  Care  chose  Informix’s  UNIX  solution. 

An  On-Line  Physician  Referral  System. 

Informix’s  UNIX  database  server  technology  allows  BSHC  easy  access  to 
strategic  information.  Bay  State  Health  Care  also  used  Informix  application 
development  tools  to  develop  an  on-line  physician  referral  system  for  members, 
including  location,  office  hours,  language,  and  other  important  demographic 
requirements. 

Bay  State  Health  Care  and  thousands  of  other  companies  have  called  on  us 
for  12  years  to  successfully  handle  their  critical  data. 

If  you’re  considering  UNIX  for  data  management,  talk  to  Informix. 

Because  we’re  the  experts. 

Call  1-800-688-IFMX. 


f]|  INFORMIX' 


THE  UNIX  DATABASE  EXPERTS. 


©  1992  Informix  Software,  Ihc.  Informix  ts  a  registered  trademark  of  Informix  Software,  Inc. 
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